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C^H)'’'iisTUY, considered ns a science, is only of mode 
oiii(in. ISInny of the arts, the processes ot which cheinisti 
nuclei takes to cxphiin, and has gieatly improved, weie di 
covered at an early peiiod in histoiy ; but they weie tneie 
lucky inventions, followed merely as arts, without any kno\ 
ledije ot tlic principles or pioperties of matter by wine 
the pioccsses mi^ht be illustrated or improved. Muc 
labour must have been bestowed, and many impoit.int fact 
observed and collected, which in fiitiiic times were to be tli 
foundation of seience. The same observation may justly h 
applied to the lahouis of the alciicmists in the middle a^es 
M'ho in the ardent pursuit of tlic l*hilosophcr’s Stone am 
the bili.\ir of Life, left no process unattempted, no mixtiu'i 
untiied, and jicrsevered in their operations with a p.itienci 
which could have been pioduccd only by tlie intense anxieti 
to iiiiike the important discovery winch they iimii^inod pos¬ 
sible, and from which thc'y expected to derive unbounded 
good. 

tT^ome of the arts, in tlic practice of which the inouern? 
arc still very iar from perfection, were in use amongst the 
earliest nations on record. The arts of metallurgy, dying, 
and polteiy, weie a very early invention, and most nations, 
even those in a state of comparative barbarism, in every part 
of the woild, are found to be more or less acquainted with 
them. Several ehcmical processes of a dilTic'ult and abstruse 
kind, have, indeed, been exercised by nations in times of 
very remote antiquity, as we learn from the evidence given 
of the skill of Tin. Mi Cain, and the dissolution of the (iolden 
Call by Mosks. The art of fenneutation, or of making wine, 
was known in ancient times ; as is proved by the intoxica¬ 
tion of Noah, there being no inebriating quality in the un- 
ferrneritcd juice of the grape. The Egyptians were very early 
acquainted with the preparation of wine, as is proved by the 
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tradition of Osiris, or Bacchus, having traversed the i^lobe 
for the purpose of teachintj it to all n.ition.s : they weie also 
skilled in the munufacturin<r of metals, in medicinal chi'- 
luistry, and in the art of embalming dead bodies, long belore 
the time of Moses; as appeals from the mciition made of 
Joseph's Clip, and from the physicians being ordered to em¬ 
balm the body of #facob. They practised also the ails ^if 
dying, and of making coloured glass, ,it a very early jieiiod ; 
as has been gathered, not only from the te>timony of Straho, 
but from the relics found with their niiiminies, ami Irom the 
glass beads with which these mummies aie sometimes 
studded. The late discoveiies of Belzoni, also, prove, that 
in the preparation of colours, the ancient Egyptians were 
unrivalled ; for, on opening some of the royal tomhs vvhich 
htid, for ages, been bmied under a gieat depth of sand, the 
walls were found to he coveied by paintings of the most 
brilliant and“ permanent hues: indeed, superior to any thing 
produced in modern times. The far-famed purple of Tyre 
is another proof of the perfection to which the art of dying 
had been carried ; and their intercourse with the Cornish 
miners may be considered a probable evidence of a solution 
of tin being used by the Tyrians for that purpose. Wootz, 
silk-dying, porcelain, paper, gunpowder, and other manu¬ 
factures, in China and India, must have been discovered 
and brought to their present state of perfection at a very 
early |)eriod ; for it must be reinoinbered, that in these 
countries thcastatc of the arts has long been what it is at 
the j^csent moment. This we learn from their own writ- 
ings, ^ml from the well-known habits of the Chinese and 
Indians to produce little or no change in their social and 
other institutions, after they have once attained the desired 
end. 

In the processes of the arts necessary for the prepaiation 
of colours, the Egyptians and the Creeks attained a perfec¬ 
tion unknown to modern times. The vivid freshness of the 
paintings in the tombs of the ancient Egyptians, which 
have lately been examined, astonishes every beholder; and 
after several thousand years they appear as if finished but 
yesterday. The same observation will apply to tlie paint¬ 
ings on the walls of the houses in the town of Fompeii, near 
Naples, which for so many centuries was buried under the 
ashes of Mount Vesuvius. 

The fashion of Aaron’s garments clearly indicates that the 
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arts of metallurjBry; of dylngf leather red, and linen blue, 
pui jjle, and scarlet; also of distin^ruishiiijr, and engraving 
pirciuir? stones, \v(*re practised among the Israelites of old. 
These arts, they had, doubtless, learned in Kgypt, which, 
at tljat time, was the emporium of every known science 
and Di't. 

Tim Creeks, as described by Ilomcr, do not appear to 
have made great progress in the arts connected with che¬ 
mist! y. They were unac(|uainted with iron; their arms and 
utensils being made of brass. At the period of the greatest 
glory of tlie (Ireeka, their attention does not seem to have 
been paiticiilarly directed to these subjects ; and their men of 
science either occupied themselves with disputes on meta¬ 
physical topics, or if they turned their attention to physics, 
they pursiicd a similar course, and instead of making re¬ 
searches into the operations of nature, and of investigating 
by experiment, they preferred to devise theories in the closet, 
which furnished subjects of dispute. Occasionally, however, 
we meet with soine happy conjectures in their works. Thus 
Thales supposed water to he a compound body, formed of a 
highly inflammable principle, and the chief promoter of 
combustion; which is not very far from what is now 
known to be the case, water being compounded of oxygen 
and hydrogen gases, both of them inflammable ; and ox5'gen 
being the chief supporter of combustion. He also believed 
Jirc to Im' the lesult of the vivid motion of the particles of 
bodies. 

It docs not appear that there were any men amongst the 
more ancient Ciiecks and Homans who devoted them§?lvcs 
to iljc study and practice of chemisti’y; but in the second or 
third century, there originated a pursuit which occupied 
thv attcrUion of the world, and employed the thoughts and 
labo’irs of innumerable individiials j and in the middle ages 
it ])ievailccl to a still greater extent. 

The objects of tlie alchemists were the transmutation of 
metals into gold, and the discovery of an universal remedy, 
or Ellrir of Life ; both of which they expected would be 
accomplished by means of the Philoxopker^^ Stone. As they 
joined enthusiasm with mystery, and promised with bold¬ 
ness what exceeded the steady limits of probability—as they 
created for their use a symbolic language, and mingled their 
doctrines with the philosophic and mythologic reveries of 
all the existing sects and secret societies, they obtained 
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zealous disciples amongst the lovers of the marvellous, whilst 
they found powerful enemies in all true philosophers. We 
find alchemists amongst the Manichsans, the Essenians, 
the Hermits of Thebes, the Cabalists, the Oymnosophists, 
the llosicrucians, and the Illuminati. The jugglers of India, 
Asia, and Europe, were associated for many ages with the 
pretended possessors of the Philosopher’s Stone; and many 
princes, in the elforts they made to destroy them, were, per¬ 
haps, prompted by alarm for their own safety, rather than 
by an abhorrence of such errors. Some, however, were 
actuated by a real love for true philosophy. Dioclesian 
ordered all the writings relating to the great work (as it 
was termed) to be destroyed; and since the adoption of 
Christianity, popes and kings have often fulminated their 
anathemas and proclaimed their decrees against the alche¬ 
mists, without, however, doing any thing towards curing 
them of their folly; for when an enthusiastic passion gives 
energy to the opinions of men, all power is opposed to them 
in vain. 

The credulous part of the people, in what are called the 
middle ages, seem to have generally believed that the secret 
of the Philosopher’s Stone was possessed by some few, who 
were waiting only for a favourable epoch for manifesting their 
power in all its mightiness. Arnold, of Villa-Nova, was 
said to have converted iron into gold, at Home; and llay- 
mund Lully to have effected a similar operation before 
Edward the«First, in London, of which it was said that gold 
nobjes were made. 

Awut the beginning of the thirteenth centuiy, many use¬ 
ful and highly valuable discoveries began, however, to be 
made known. Bacon happily described the alchemists as 
similar to those husbandmen, who in searchkig for a treasure 
supposed to be hidden in their land, by turning up and pul¬ 
verizing the soil, rendered it fertile. In searching for im¬ 
probabilities they sometimes discovered realities. The most 
successful amongst them, at the commencement of this 
epoch, were Albert, in Germany, and Roger (commonly 
known by his appellation of Friar) Bacon, in England; 
though these men seem not to have been wholly led away 
by the visions of their contemporaries, but to have culti¬ 
vated science in many respects in the most laudable manner. 
They, especially the latter, seem to have as far exceeded the 
common standard of learning iu the age In which they lived. 
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as any philosophers who have appeared in any country, either 
before their time, or since. But, within a hundred and 
twenty years from the death of Friar Bacon, the nobility 
and gentry of England had become so infatuated with the 
notions of alchemy, and had wasted so much of their pro* 
perty in search of the Philosopher’s Stone, as to render the 
interposition of government necessary to restrain their folly. 
The following act of parliament (which Lord Coke called 
the shortest he ever met with) was passed 5th of Henry iV. 
** None from henceforth shall use to multiply gold or silver, 
or use the craft of multiplication ; and if any the same do, 
he shall incur the pain of felony.” It has been suggested, 
that the reason of passing t}ii.s act, was nut an apprehension 
lest men should ruin their fortunes by endeavouring to make 
gold, but a jealousy lest*govcrnmeiit should be above asking 
aid of the subject. This act, whatever might be the occa¬ 
sion of passing it, though ic gave some obstruction to the 
public exercise of alchemy, yet did not cure the disposition 
for it in individuals, nor remove the general credulity; for 
in the 35th of Henry VI., letters-patent were granted to 
several people, by which they were permitted to inx'estigate 
an universal medicine, and to perform the transmutation of 
metals into real gold and silver, with a non obstante of the 
forementioned statute, which remained in full force till the 
year I ()8!1, when being conceived to operate to the discou¬ 
ragement of the melting and refining of metals, it was for¬ 
mally repealed. 

The beginning of the sixteenth century was remarkable 
for a great revolution produced in the European practic^ of 
physic, by means of chemistry; for Paracelsus, famouj^ for 
curing syphilis, the leprosy, and other virulent disorders, by 
means of mercurial and antimonial preparations, wholly re¬ 
jected the Galenical pharmacy, and substituted the chemical 
in its stead. He had a professor’s chair given him by the 
magistracy of Basil, and was the first who read public lec¬ 
tures in medicine and chemistry, and subjected animal and 
vegetable, as well as mineral substances, to examination 
by fire. 

So great a genius as Paracelsus, could not fail of becom¬ 
ing alike the subject of the extremes of panegyric and satire. 
He has accordingly been esteemed by some, as a second 
Esculapius; others have thought that he was possessed of 
more impudence than merit, and that his reputation was 
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more owing to the brutal ssingularity of his conduct, than to 
the cures he performed. He treated the physicians of his 
time M’ith the most illiberal insolence, telling them, “ that 
the very down on his bjild pate had more knowledge than 
all their ivi iters ; the buckles of Jiis shoes moie learning than 
(talen *> 1 * Avicenna ; and his beard more experience than all 
their universities/* He levived the extravagant doctrine of 
llayimind Lully, concerning an iniiveisai medicine, and un¬ 
timely sunk into his grave at the age of forty-seven, whilst 
he boasted himself to he in possession of secrets, able to 
prolong the present period of human life to that of the 
atitediluvians! 

Hut in whatever estimation the merit of Paracelsus, as a 
chemist, may be held; ceitain it js, that his fame excited 
the envy of .some, the emulation of othcj'S, and the industry 
of all. Those who attacked, and those who defended his 
principles, equally promoted the kjunvledge of chemistry ; 
which, from his time, by attracting the notice of physicians, 
began, every where, to be systematically treated, and more 
generally understood. 

Soon after the death of Paracelsus, which happened in 
the year 15ll, the arts of mining and fluxing metals re- 
ecivtd groat illustration from the w'orks of Georgius Agricola, 
a (ienmin physician. 

La/ariis J'hckern (assay-mastcr-general of the empire of 
(icrmany) followed Agricola in the same pursuit. His 
works weio* first published at Prague, in 16/4, and an 
]0iijj[ish translation of tliem, by Sir John Pettus, came out at 
Lom^n, in IGS.'h Several others have been published, 
chielfy in Germany, upon the same subject, since their time. 
Germany, indeed, has for a long time been the great school 
ol metallurgy for the rest of Europe; and the Hritish owe 
the present flourishing condition of their mines to the wise 
policy of Queen Elizabeth, in granting great privileges to 
Daniel Houghsetter, Christopher Schutz, and otlier Germans, 
whom she had invited into England, in order to instinct her 
subjects in the art of metallurgy. 

It w^as in the seventeenth century that chemistry was first 
cultivated as a branch of philosophical science. Lord Bacon 
pointed out the folly and absurdity of the cour.se adopted 
by the ancients, who formed theories independent of experi- 
ihent and ob.servation, and of the irregular and uusy.stcmatic 
empiricism of the alchemists. He shewed that in order to 
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know the Ssccrets of nature, we must consult nature herself, 
and that it was only by a series of observations and experi¬ 
ments, and cuieful comparison of the results, that we could 
hope to ariive at useful knowledge. It was no small benefit 
to tlic world to have pointed out the true road to improve- 
mciit, ami alter Lord Bacon arose, many philosophers 
pjov.-euiod wltii ardour the course he indicated. The lion, 
kobciL Boyle was born on the .same day that Lord Bacon 
died. l\)s.srsj»ed of an ample fortune, and of the desire to 
improve human knowledge, he applied himself with diligence 
to plli]o^opllical studies, and made such progress and such 
di^t■ove^•i(. s as have secured to his name an honouiablc place 
amongst ihe promoters of science. His attainments were 
highly esteemed iiy Sir Isaac Newton. Chemistry and Natural 
Philosophy were the objects of his researches. 

The estahlishment of the Royal Society in 1GG2 was of 
importance in the promotion of chemical science. This was 
a focus to which the discoveries of diflerent men might be 
brought, and the mutual society of men engaged in similar 
pursuits, stimulated to make more arduous ciforts to proitLf.te 
knovvledge. Mr. Boyle was chosen President of the Riynl 
{Society in the year I()S0, but objecting to the oaths required 
on the occasion, as unnecessary and inexpedient, he never 
ascended the chair. 

Robert Hooke, a contemporary of Mr. Boyle, is pre-eminent 
as among the founders of chemical science. By his researches 
he contributed much to extend the knovvledge possessed of 
numerous chemical bodies, and was able to give-explanations 
of chemical phenomena, which still appear creditable jiftei* 
all the advances of modern science. His theory of combustion 
is particularly entitled to notice, and the lollowing extracts, 
from his Microgruphia, will illustrate his views. 

From the experiment of charring of coals, whereby we 
see, that notwithstanding the great heat and duration of it, the 
solid parts of the wood remain, whilst they are preserved 
from the free access of the air, undissipated, we may learn 
that which has not, that 1 know of, been published or hinted, 
nay not so much as thought of by any, and that in short is 
this: 

First. That the air in which we live, move, breathe, and 
which encompasses very many, and cheiishes most bodies it 
encompasses; that this air is the mejistruum or universal dis<* 
solvent of all sulphureous bodies. 
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Secondly. That this action peiforms not till the body be 
first sufficiently heated, as we find requisite also to the dissolu¬ 
tion of many other bodies by several other menstruums. 

** Thirdly. That this action of dissolution produces or 
generates a very great heat, and that which we call fire; and 
this is common also to many dissolutions of other bodies 
made by menstruums, of which 1 could give multitudes of 
instances. 

Fourthly. That this action is performed with so great 
violence, and does so minutely act, and rapidly agitate the 
smallest parts of the combustible matter, that it produces in 
the diaphanous medium of the air, the action, or pulse of 
light. 

** Fifthly. That the dissolution of sulphureous bodies is 
made by a substance inherent and niixt with the air, and is 
like, if not the very same, with that which is fixt in saltpetre, 
which by multitudes of experiments that may be made with 
saltpetre, will, 1 think most evidently be demonstrated. ** 

These views and their applications he has farther extended 
in a work published in 167/, called the Lampas, and he has 
offered suggestions respecting the nature of fiame, which are 
highly creditable to the acumen of his genius. 

Fire was regarded by all the earlier chemists, as a principle 
resident in all forms of matter, and capable, under certain 
circumstances, of being separated and rendered evident. This 
notion was first combated by John Key, a physician, of 
Perigord, in France. In 1629, Brun, an apothecary, of Ber¬ 
gerac, having melted two pounds six ounces of tin, found the 
who^c was converted into a calx, weighing seven ounces more 
than ^hc tin employed. This fiict was decidedly at vai'iance with 
the Opinion of fire being separated by the melting. On this 
he consulted Rey, who in 1630 published a tract on the sub¬ 
ject, in which he shews that the increase of weight was to be 
attributed to the absorption and solidification of air; which 
was the true explanation of the phenomenon. 

In 1674, John Mayow’s tract.s were published at Oxford. 
In these, he adopts the views previously divulged by Hooke, 
but extends and embellishes them. He contends that there 
exists in the atniosplicro a spirit necessary to life and fire, 
identical with that pent up in saltpetre; that when metals are 
burnt they absorb it, and hence arises the increase of their 
' weight. He maintains that nitric acid effects also a similar 
change that the same principle Is that which produces acids; 
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f^nd is docctmed in sulphur into dn acid, that it is 

inecjessary for the res^^^ition of animals, the vegetation of 
»plants, an^ for combustion. These ideas of Mayow’.s clearly 
^oiMy^ut the pro])crtics of oxygen gas, as ascertained by the 
^eseaiches of modern science, and are honourable aiiticipa- 
Srtons of, wliat recent discoveries have been able clearly to 
prdvc and illustrate. 

T|ic discovery of the thermometer by Santorio, of Padua, 
Juvmahed chemists with an instrument of the utmost impor- 
tanc^'in their researches. This philosopher was born at Capa 
(i’Jstria in liifil, and died at Venice in KJ.'K). This instru* 


ment M'us much improved by the Academicians del Cimenti, 
who associated first in I5<il, under the patronage of the Grand 
Duke of Tuscany. These experimentalists added several im¬ 
portant facts to the stock of scientific information ; amongst 
other*lhings, the knowledge of the expansion of water previous 
Jto freezing, and although not the tirst discoverers, they had 
.^le J&iit of calj^ng the attention of men of science to a verj 
curiom phenomenon, which at first view appears to be « 
of cold. (See Article Cai.okic.) 

** Our illustrious countryman, Newton, in addition to his most 
important di.scoverics in Natural Philosophy and Astronomy, 
also rendered essential scivice to Chemistry, by his improve¬ 
ments of the tliennometer. By shewing how to graduate 
difTerent theimiometcrs, so as to render them correspondent 
one to another, ho enabled philosophers to record the result ol 
their observations in such a manner as to be intcTfigible. 

Whilst in this countiy Chemistry was zealously studisid, il 
was no less so on the Continent. In 1666, the Royal Acf^em) 
of Sciences was instituted at Paris, under the protection oi 
Louis XIV. Amongst those whose contributions enrich its 
annals, we are particularly indebted to Homberg, Geoffroy, 
and the two Lemcrys. 

Homberg was a most active and zealous experimentalist, 
and mot with much success. He discovered the horacicacid, 


which he prepared under the name of sedative salt. He was 
also the discoverer of the pyrophorus. 

GcofiVoy dc.scrves much praise from his application ol 
chemical science to the benefit of mankind, in prepaiing ol 
medicines. He is said to have been the first compiler of the 
Paris Phnrms^copoeia. 

The elder I>rinei*y had the merit of libernting Cheinistiy 
from the jnystrey in which it was involved by the technical 
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phrases and language, in which it^^ftrines were expressed^ 
hy its professional cultivators. In public lectures he ex-^ 
plained its doctrines in language intelligible to ordinary men, 
and made those things appear easy and simple, which whei^ 
wrapt up in dark and urtiliciully perplexed terms, sceiii 
incomprehensible. 

Heccher, who was horn at Sniies, in CJcrmany, in IS25, 
added considerably to the knowkdge of natural bodies. He 
greatly improved the instruments used in the chemical labora¬ 
tory, and much simplified many of the necessary operations, 
by which he much tacilitated the researches of future chemists. 
He spent much of his time in visiting mines, and in examining 
mineral bodies. 


As a practical clicmist, his merits are very great: but in 
his writings, tlio theories by which he endeavours to explain 
the phenomena of nature, and the results of his experiments 


are very much involved in mystery, and where they can he 
understood, they appear to be contiadictoiy, and imtruc. 
He supposed that tlicre were five elementary substances, 
W'uti'i', air, and a vitrifiuble, an intiaminable, and a nlerT^urial 


earth; he supposed acids to be derived from the union of 
earth and water; and stones to be the result of the combinations 


of two kinds of earths ; and metals the result of the union of 


the three kinds of earths in various proportions. I’hese are 
dreams and delusions, but do nut take from the meiit of his 


discoveries as a practical chemist. 

St dll, thifl’russinn, followed the footsteps of the illustrious 
llec^^ier. It was the opinoii of these two philosophers, thcat 
fire (y^teis into the compoNitiou of all inilaminuble bodies, and 
into metals, and most minerals ; and iu that condensed state 
it was called ]ihlogistoii, (latent file,) to distinguish it from 
file in its fiee state. They tell us that fire (phlogiston) is 
ad nally a material body, and liable to be modified by the 
intUienceof circumstances. In bodies liable to burn, it exists 


in a latent state ; place them in circumstances in which com¬ 
bustion is produced, voii then will behold it, perceive it 
Ojierate, and feel its influence. 

Van Hclmont was acc(>unt(^d a magician, and was tortui*ed 
by the Inquisition! He first gave the name of to those 
vapours which rescitible the air we breathe ; and he illustrated 
his theory by some phenomena of the animal economy, such 
a.s the sufibcatlon of workmen in mines, the accidents occa¬ 


sioned by the vapour of charcoal, and that destructive atmos^ 
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phere which is breathed in cellars where liquoi's are in a state 
of fermentation. He accounts for several diseases upon this 
principle; and ascribes the propagation of epidemical dis¬ 
orders to noxious vapours with which the air is infected. 

The progress of useful chemistry was, however, much irn- 
]U‘(lrd about this period, in consequence of its cultivators 
heiiTg, to a great extent, physicians; who fondly hoped that 
this science was to furiii‘>h the means of explaining all the 
functions of the human body, as well as to account for the 
origin of disease and the operations of medicines. These 
notions had originated with Paracelsus, and were soon favoured 
by Du Chesne, Mayernc, Mynsicht, and De la 15oe. The 
human body, accnnilng to the last named physician, was a 
chemical apparatus, where the heart is excited to action by 
the fermentation of the blood. From the food, digested in 
the .stoniaeh, tliL'i'C arise vapours distilled into the brain, wliich 
scuds spirits to all the other 01 ‘gans of the body. Diseases 
depend on lermentations which corrupt the humours. From 
the Iluids, in a state of cflervescence, precipitations, dissolu¬ 
tions, and rlespumatioiis take place, similar to those in a 
bairel of wine Our great Mayow, even, who had some 
glimpse of modern discoveries respecting oxygen gas, sup¬ 
posed that the inllammable particles of the air insinuated 
themselvos into the blood, and produced a sort of vital coin- 
hustion with the sulphureniis elements of that Huid. Willis 
framed a physiological hypothesis, in which he supposed that 
a continual extrieatir)n of igneous vital spirits Was going on 
in the brain :—the blood he con.sidered to ferment like b*;er; 
spasms, he thought, arose from an explosion of salt an|| sul¬ 
phur in the animal spirit; and scurvy, from a state of the 
blood similar to faded mu.sty wine. It seems, that, in tliis 
instance, as well as in every other branch of philosophy, the 
Iiuman mind must run through ail the devious tracks in the 
labyrinth of error, before it could decompose the truth. 

Many men, however, rose up towards the termination of 
the 17 th century, who made a multitude of discoveries in 
chemistry that tended, in a remarkable degree, to the improve¬ 
ment of aeveral useful arts. 

Lemery’s very accurate course of practical chemistry, 
appeared in Glauber’s works had been published at 

different times, from Kibl to l() 6 i, when his tract, entitled 
Fhilofloplilcal Furnaces, came out at Amsterdam. Kunckei 
died in Sweden, in 1702 j he had practised chemistry for 
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above 50 yeai*s. Having bad the superintendency of several 
glass-houses, he had an excellent opportunity of making 
many experiments in that way; and enainellers, and makers 
of artificial gems, say that they can depend more on the pro¬ 
cesses and observations of Kunckel, than upon those of any 
other iiiithoriipon the same subjects, 

Hermann Hoerhaave, a leainud physician of the Univefsity 
of Leyden, deserves to be noticed as a promoter of cliemical 
seiep.ei'. Ho was a native of that city, being horn in 1(5(18, 
and died in Although nut pre-eminently successful 

as an experimentalist in making now discoveries. Ids works 
M'cre paiticulaily cxeellent for clearly and elocpjcntly e.^plain- 
ing the whole of the chemical krkowledgc possessed by the 

world in his day. 

0 

Dr. Stephen Hales was a most diligent and acute observer 
of nature, and he deserves as wtH tor the ingenuity of his 
experiments, and his apparatus, as for the soundness of his 
conclusions. He particularly directed his attention to the 
physiology of vegetables, and the analysis of the air, and he 
may justly be eonsirlered as having prepared the way for 
thos(* brilliaul discov<‘iics which were soon about to be 
maile. 

The next gjeat iliscoverer in the science of chemistry, and 
who outripped most k)f his predecessors, was Dr. Joseph 
]flack, of the (University of Kdinhiirgh. If we consider the 
immediate importance of the discoveries themselves, or their 
inllnenee on*othcr branches of chemistry, they may be cunsi- 
dei'iKl as forming ati au'a in the science. His attention was 
first ^lirected to the change produced upon chalk by the 
actioti of fire, ('hulk is an insipid body, but when heated in 
the lire, a?id made red hot, it is changed into quicklime, 
which is highly acrid and caustic, the cause of this change 
was, hcfoic tins time, usually stipposcd to he the absorption 
of fii'c; but Dr. Black ascertained that the weight of the 
chalk w'as greatly diminished ; and that, therefore, the chalk 
instead of having gained an addition of new matter, must 
have parted with what it formerly had. This led to the dis- 
covc’ry of a pejuliar aeriform fluid, which is combined with 
chalk in its ordinary state, but which is driven off by heat, and 
thus denominated fixed air, and it is that which is now usually 
termed carbonic acid gas. He ascertained that the same 
aeriform body combined with magnesia, or with soda, or 
potash, rendered them mild; but when it was driven off by 
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heat' they also became acrid and caustic. Dr. Black also 
directed his attention to the subject of heat. He had 
observed, that when snow was melting, although the tempera¬ 
ture of the «r might for several days be much above the fiTezing 
point, and although it be so in pools in which there was no 
ice or snow, yet that where the ice or snow was melting the 
thermometer never indicated more than 32o. This led to the 
hypothesis of latent heat, which we have explained under the 
article Caloric ; and he made numerous other discoveries of 
the effects of steam, and of the effects in general which aie 
produced by the conversion of liquors into solids, of solids into 
liquids, and liquids into aeriform bodies. These also are 
noticed in the same article. 

The phenomena of fixed air, now called carbonic acid gas, 
were examined by Dr. Macbridc of Dublin, a chemist, to whom 
society is indebted for improvements in the art of tanning. 
He verified and farther illustrated all the views of Dr. Black. 
In 176^> Dr. Brownrigg communicated important information 
to the Royal Society on the same subject. He remarks that 
a more intimate acquaintance with those noxious airs in 
mines, called damps, might lead to a discovery of that subtle 
principle of mineral waters, known by the name of their 
spirit; that the mephitic cxhalation.s, termed choak damp, 
he had found to be a fluid permanently clastic : and that from 
varioii.s experiments he had reason to conclude that it entered 
the waters of Pyrmont, Spa, and others, imparting to them 
that pungent taste whence they are called acidulse, and like¬ 
wise that volatile principle on w'hich their virtue chiefly 
depends. In Lane called the attention of the scien¬ 

tific world to the fact, that iron is dissolved in water ini|)reg- 
nated with fixed air. These were highly important discoveries 
respecting this gas, and led the way to the researches of 
other philosophers. 

A new substance also of gaseous nature when free, but also 
usually found in a fixed state, combined with other bodies, 
was discovered by Dr. Rutherford, in 1772. This was nitro¬ 
gen. He had found that when animals were confined iu a 
portion of atmospheric air, they produced fixed or mephitic 
air, and tills being removed by a caustic alkaline solution, he 
found the remainder to consist of an air which extinguished 
flame, and destroyed life, though it did not, like carbonic acid 
gas, occasion a precipitate in lime water. 

Dr. Prieatley now began to take the lead in scientific research. 
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In 17 ^ 9 * liis attention was drawn to Pneumatic chebiistry^ !U 
Consequence of residing near a brewery, in which he used to 
niniisc himself with experiments on the fixed air produced by 
fermentation. When he removed from that neighbourhood, 
he was obliged to make the fixed air for himself, and one 
experiment led to another, until he had contrived aconvenient 
ai>paratus of the cheapest kind. * 

Dr. I’riestley’s first publication was in 1772, when he 
explained the mode of impregnating water with carbonic acid 
gas ; and in his “ Observations on different kinds of Air,” 

were read before the lioyal Society. This paper is full of 
new facts, and in particular he treats of the influence of grow- 
ing vegetables on the purity of the atmosphere. In 177*3, the 
Council of the Royal Society presented him with Sir Godfrey 
Copley^s medal. Dr. Priestley’s grand discovery, which alone 
would be sufficient to immortalize his name, was tlnit of 
oxygen gas, which he procured from red precipitate and red 
lead. Besides oxygen, he discovered several other gases; 
and was the first who collected ammonia, and sulphurous 
and miiiiatic acid, over quicksilver. 

W'hat is particularly remarkable in the character of Priest¬ 
ley, and which, from its intimate relation to the improve¬ 
ment of science, must be here noticed, is tlic extreme 
modesty with which he always spoke of his discoveries, and, 
as it indeed seemed, the surprise with which he himself re¬ 
garded the importance attributed to their results. Others 
have carefully concealed the agency of chance in their ac- 
qui^ementsS; Priestley seems to liavo wished to attribute 
every thing to it. He remarks, with singular candour, how 
ofterf he had thus been favoured without peiceiving it, how 
many times he possessed new .substances without distinguish* 
ing them; and he never dissimulates the erroneous views 
which sometimes directed him, and which he only recognised 
by experience. His great chemical work is, indeed, not a 
series of theorems, deduced one from the other; it is a sim¬ 
ple record of his thoughts in all the disorder of their suc¬ 
cession. 

In 177J3, Bergman, a Swedish chemist, published his 
Opuscula. He applied himself to analytical chemistry with 
great success ; and his superior mind, rising above theories 
and hypotheses, readily embraced truth as disclosed by re¬ 
searches, whether in accordance or opposition to precon¬ 
ceived opinions. M. Scheele still fiirtber extended the 
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boundaries of science. He was the discoverer of baryta; 
also of the method of ohtaininj; citric and tartaric acids, 
and of chlorine; of the existence of nitrogen in ammonia. 
)n his essays on Prussian bine, on milk, on the acid matter 
of fruits, and on ether, he has slicwn great skill as an ana¬ 
lyst, and great invention as an experimental chemist. He 
obtiined oxygen and nitrogen independent of any knowledge 
of the prior discoveries of l*rieslley and llutherford. 

The next highly impoitant discovery, was that of the 
propel ties of hydrogen, and the composition of water, by 
C’avendish. This philosopher, who, fiom the time when he 
commenced his scientific career, is said to have never wasted 
a minute of his life, or even uttered an unnecessary word, 
had, as early as the year 17f>li. and previou.sly to the more 
minute and aeciirnte diseoveiie.s of Priestley, sustained, in a 
paper read to the Iloyul Society, the following prujiositions ; 
The air is not an element; there earist several species of airs 
essentially different; in which he shewed the chief proper¬ 
ties and qualities of what was then called fixed air. His 
memoirs may, indeed, be considered as the basis of the re¬ 
searches of Priestley. After this, the next very iraport^int 
discoveiy of Cavendish was that of the composition of the 
nitric acid, of which chemists had previously hud only some 
vague conceptions. It was at this time that Uerthollct was 
making his d'seoveries of the composition of ammonia, shew¬ 
ing it to be formed of hydrogen and azote. The whole of 
the di:sCoveries of Cavendish are described in tt few pages, 
but we must not measure their impoitance by tlic space their 
history occupies. * 

Contemporary with Prie.stley, flourished that ilhisdious 
votary of chemical science —the ill-fated Lavoisier, wlio 
reformed the chemical iiomencluture, which before thiit time 
was in a most confused state. Ills chief discoveries and con¬ 
tributions to the science of chemistry, consist in his pioving 
that what had been called fixed air, consists of oxygen and 
carbon; and by demonstrating the similarity of the results 
of the combustion of the diamond and charcoal, he showed 
the probability of the identity of those two apparently dis¬ 
similar bodies. He ascertained tlic exact proportion of the 
constituents of the atmosphere, and he was the founder of 
the theories of combustion and of acidity, whicli were gene¬ 
rally adopted until some later discoveries shewed their 
insufficienoT and nartial incorrectness. ^ 
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Fourcroy also lived at the same period, and though the 
high reputation which this chemist attained, depended chiefly 
on his brilliant talents as a public lecturer, he must also be 
mentioned amongst the discoverers of interesting facts in this 
science. Cavendish had shewn, that the combustion of 
hydrogen gas produced water j but the water obtained by his 
process was always more or less mingled with nitric apid, 
which furnished the opposers of the theoiy of Cavendish, 
with an objection that they thought decisive. Fourcroy 
obtained pure water, by operating in a slower manner, and 
he shewed that the acid resulted from some particles of 
azote, (always mingled with the oxygen,) which burns with 
the hydrogen, when the couibustiun is too rapid. He also 
discovercii several compounds which detonate by simple per¬ 
cussion, fill of which are composed cf oxygenated muriatic 
acid, (according to the older nomciiclatuic,) and some 
combustible body. 

Profiting by the discoveries of Priestley, in respect to the 
gases, Fourcroy was enabled to give new piccision and ex¬ 
actness to the analysis of mineral waters. He was engaged 
in experiments with platinum, at the same time u'ith IVlr. 
Tennant and Dr. Wollaston, and made some discoveries 
W'hich were comiimn to them. He was especially ^kil^ul in 
the analysis of metals, and when the property of the churches 
in France, was destroyed at the KevoJutiun, he slicwed how 
the copper ot the l)ells might be sepaiated from the tin ; 
and thus, hi& alloy ol use only tor the specific purpose to 
which it had been applied, was rendered profitable to arti- 
zans. He was also the founder of the modern and improved 
modd* of analysing vegetable substances, and was one of the 
first M'ho discovered in them the existence of albumen; and 
pointed out how useful chcmistiy might be to politicians, 
by shewing the relative nutritive propel tics of diflerent 
vegetables. His application of chemical analysis to animal 
matters, was not less exact and important, by the results to 
which it conducted; this was especially the case in regard 
to the more accurate knowledge of the composition of urinary 
calculi. One of the most curious facts which he discovered, 
was presented to him in 1/86, at the burial-ground des /n- 
nocviut, at Paris. The French government having resolved 
to suppress this source of infection, which, for many ages, 
received the bodies from the most closely peopled part of 
the capital, ordered, not only that no burials should hence^ 
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forth be made there, but that the bodies already deposited 
there, should be transferred elsewhei-e. On proceeding to 
effect tins removal, a great part of the bodies was found 
transformed into a white, fatty, and combustible substance, 
similar, in its essential ])ropcrties, to spermaceti. A thorough 
investigation of the circumstances, and the comparison of 
soiife analogous facts, shewed that this change takes place 
in all animal matters, preserved from the contact of the air, 
in damp places. This discovery has already been taken 
advantage of, by artiticially converting animal matters not 
adapted for food, into a substance fit for excellent candles. 

At a somewhat later period flourished Morveau, the 
great purifier of hospitals, ships, and prisons; Chaptal, 
the promoter and the historian of the arts in France; 
Tennant, the discuveier of the true nature of diamond; 
Wedgowood, the inventor and manufacturer of English porce¬ 
lain ; Dr. Franklin, the discoverer of the identity of lightning 
with the elcctiic fluid ; and Dr. Watson, the friend of science, 
and the historian of the arts in England. 

Chemistry Avas now in a rapidly improving condition. 
Throughout Tlritain, and the continent of Europe, this 
science Avas studied with avidity by numberless A’otaries, 
who Avcrc every day starting into existence. In France, the 
revolution spurred thousands on to chemical cnterpiisc ; and 
the energies of that nation were amply remunerated by 
plentiful stores of sugar from beet-root; of saltpetre from 
common dung-hills; by the culture of Avoad,‘and by the 
produce and manufacture of almost every article of lu'yiry 
and necessity, Avith which they were formerly supplied,^rom 
tropical colonies. 

The French, and other chemists of the present period are 
so numerous, and their number is daily so much on the in¬ 
crease, that our limits are too small even for their names. 
Still Ave must find room for those of an Orfila, Cadet, Vau- 
queliii, Fainienticr, Uerthollet, Guadet, Arago, Biot, Thcnard, 
Caventou, and Gay Lussac, the elaboiatc analytical re¬ 
searches of every one of whom, have tended so much to the 
advancement of natural science. In looking towards Russia, 
Wc cannot forget the name of Kirchoff, the coiiA’crter of 
starch and other substances into sugar; nor when turning 
towards Sweden, that of Berzelius, the chemical meteor of 
the north, Avho has thrown so brilliant a light over the Avhole 
hemisphere of chemistry; or to Denmark, where M. Oersted 
has paved the Avuy for determining the mysterious cause of 
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-the pheriotnena of magnetism. Volta, Cialvani, and Morrichinl, 
in Italy, have utade discoveiies which endear their names to 
theii icllow laboureis in the field of philosophy : whilst Hare, 
billiman, and others, in Ainoiiea, have proved to lOnropeans, 
that wlien the tree of science is tiansplanted across the Atlantic, 
it is capable ot takinij as him a root as in its native soil. 

liut It was reserved tor llic ]5riti>!i cliemist to make those 
u'searches wliieh have tended, in llie pjc ilest dcirree, to pro¬ 
mote the happiness ami comtoi t of nui.ikind. The energies 
j;fivcn to the steain-eri'^ine, hy W itl and Jioiilton, ha\e created 
a j;reat revolution in the (juanti^y ot inanuractmcs pioduced, 
ami ot minerals du^ from the bowels of the eailh, in a rriveii 
period of time. 'J'he ilhiminalion by ipif*-honps, a princijilu 
invented in I'hiL^l.md, ae.d hrou,:;;ht into piactiee by Winsor, 
has tjivcii a now charaeier to oiir •‘tieets 'ind towois. 

In ennmeralin^ ihc chemists ol Ihit.iin we arc cipmlly 
limited. The names of Hif'fijins, llemy, Murray, 'rhomsoti, 
Leslie, Brew'sler, Nicholson, Wollaston, Bepys, Child;cn, 
Dalton, Kirwao, and the three Davys, aie familiar to all; 
hut it is by the truly fortunate discoveries of Sir lJumjjhrcy 
Davy, President of the Koyal {Society, that the j[(lory of this 
country lor science has been chiefiy upheld. 7’his philosopher’s 
decomposition of the alkalis and earths ; and his discoveries of 
substances new to chemists, and to the rest of the woild, 
by means of a subseviplion ^ralvanic battery, have fixed on him 
the admiration of the public ; whilst his constiuction of the 
safety-lamp,* has tlirovvn around him the halo of scientific 
phi|j;j.nthn)py. 

Th|;t establishment of the Koval Institution, and other 
chentical, mincralogical, and geoloj^ical schools throughout 
Kiitaiii, has tended {greatly to the diffusion of science; so 
much, indeed, are these institution.s apjiieciuted, that 
chemistry is now becomint; a common branch of education. 
It is no longer cunsiderod merely in a medical point of view, 
nor restricted to some fruitless eiforts upon metals; it no 
Ioniser attempts to impose upon the credulity of the igno¬ 
rant, nor aifects to astonish the simplicity of the vulgar, by Its 
wonders ; but is content with explaining the phenomena of 
nature upon the piinciples of sound philosophy. It has 
shaken oif the opprohium w'lueh had been thrown upon it, 
from the unintelligible jargon ot the alchemist.s, by revealing 
all its secrets, in a language as clear and as common as the 
nature of its subjects and operations will admit. 
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roducpd to a regularity of figuro. Tlie 
salta it forms are distingmshed by 
their great solubility ; their decom- 
poMtion by tire, which carbonizes 
tliem ; tlie spontaneuiis alteration 
ot their solution ; and their decom¬ 
position by a great iiumbi'r of acids, 
■which extricate from them the 
acetic arid in. a concentrated state. 
Jt unites Iiko'wise with most of the 
metallic oMdo**. 

With barytes the saline mass 
formed by the acetic acid docs not 
crystallize; but, w'lien evaporated 
to dryness, it dcliqiiesres by ex¬ 
posure to air. 'J'his mass is not de¬ 
composed by acid of arsenic. Jty 
spoutaueous v\ wporation, however, 
it will crystallize in tine transpa¬ 
rent prismatic needles, of a bitter¬ 
ish acid taste, which do not dcli- 
<}uesce ivhen exposed to the air, 
but rather efllorescc. 

With potash this acid unites, and 
forms a deliquescent salt, scarcely 
crvstallizable, called formerly fo¬ 
liated earth of tartar, and regene¬ 
rated tartar. The solution of this 
salt, even in closely stopped ve.s- 
sels, is spontaneously decomposed : 
it deposits a thick, mucous, tlnccu- 
}ent sediment, at first gray, and at 
length black ; till at tlie cud of a 
few months nothing remains in thi‘ 
liquor but carbonati* of potash, ren¬ 
dered impure by a little coaly oil. 

With soda it forms a crystallizable 
salt, which does not deliquesce. 
This salt has very improperly been 
called mineral foliated earth. Ac¬ 
cording to the new nomenclature it 
is acetate of soda. 

Ihe salt formed by dissolving 
chalk or other calcareous earth in 
distilled vinegar, formerly called 
salt of chalk, or hxed vegetable sal 
amniouiac, and by Bergman calx 
acetata, has a sharp bittc^r taste, ap¬ 
pears in the form of crystals, re¬ 
sembling somewhat ears of corn, 
which remain dry when i>xposed to 
the air, unless the acid lias been 
superabundant, in which case they 
deliquesce. By distilling without 
addition, the acid is separated from 
the earth, and appears in the form 
of a wliite, acid, and inflammable 
vapour, which smells like acetic 
ether, somewhat cmpyrcumatic, and 
which condenses into a reddish 
hrowu liquor, 
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This liquor, being rectified, is 
very volatile and inflammable: upon 
adding water it acquires a milky 
appearance, and drops of oil seem 
to swim upon the surface. After 
this thick oil. When tliis earthy 
salt is mixed with A solution of 
sulphate of soda, and exposed to 
heat, a reddish brown liquor re¬ 
mains behind in (hc^ retort, and a 
black careous earth is precipitated 
along with the sulphuric acid ; the 
acetic acid uniting with the soda, 
makes a crystallizable salt, by flie 
calcination of which to whiteness, 
ihc soda may be obtained. This 
acefec calcareous salt is not soluble 
in spirit of wine. 

Of the acetate of strontian little 
is known, but that it has a sweet 
taste, is very soluble, and is easily 
decomposed by a strong heat. 

llie salt formed by uniting vine¬ 
gar with ammonia, culled by tho 
various names of spirit of Mnule- 
reius, liquid sal ammoniac, acetous 
sal ammoniac, and by Bergman al¬ 
kali volatile acetatum, is generally 
in a liquid state, and is eimnnonly 
believed not to be crj.stallizabb*, as 
in distilli>tion it passes entirely 
over into the receiver, ft never¬ 
theless may be reduced into the 
form of small iie(‘dle-.shaped crys¬ 
tals, ■when this liquor is evaporated 
to the consistence of a sjrnp. 

VYestendorf, by adding bis con¬ 
centrated vinegar to ^arlmnate of 
ammonia, obtained a pelluc'd li¬ 
quid, wliich did not crystallizi? ; 
and vvhicli by distillation was to¬ 
tally expelled from the re^rt, 
leaving only a white spot. In the 
receiver under the clear fluid a 
transparent saline mass appeared, 
which being separated from the fluid, 
and exposed to gentle warmth, 
melted and threw out ahundaiicu of 
white vapours, and iti a few mi¬ 
nutes shot into sharp crystals re¬ 
sembling those of nitre. These 
crystals remain unchanged while 
cold, but tliey melt at 120'*, and 
evaporate at about 250". Tlieir taste 
at first is sharp and then sweet, 
and they possess tlie general pro¬ 
perties of neutral salts. 

With magnesin the acetic acid 
unites, anij., after a perfect satura¬ 
tion, forms a viscid saline mass, 
jiike a solution of gmn arable, whick 
Ji3 
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rloes not shoot into crystals, but 
remains duliquoscciit, has a taste 
awtM'tish Jit first, and afterwards 
bitter, and is .soluble in rpirit of 
wine. The aeul of this saline ni is« 
m.LV bo .senar.ited li> di.still.it'on 
iiitiinut .vdi’ition. 

Oluciiie is re.i'ljly dis.sob ed by 
acetic .M’id Tlii.i soUitioii, as Vau- 
quelni nifonns ns, doe.s not er>stil- 
li^e , but is n-iiuced by .‘por-itio.i 
to ,i f'uniJii\ .siibst.Liiri*, whah slowlv 
becomes dry autl britili', ri't.iiinii'^ 
a kind of ductility tor a I'uipr time. 
ItliAsaw.iccUAii.U'.viid prt’lt', dvoo|;f 
ly .istringcu'i. taste, bi mIucSi t 1 i.it ol 
■vines'll' iioweier i*. dishnjruisji.djle. 

Vitria disselvi-^ n‘;uld> in acetie 
acid, and the sointion iieids b'j eva¬ 
poration Cl y.stats of .icet.ite of 
ytti 111. These have eomiionlv the 
form of thick six sided plates, .iiid are 
not altered by expemre to the air. 

AluMiMie, oljtaiiied by boiliiq; alnni 
with .ilk.ill, and ('I'.ilcoi.ite.l iiy di- 
Resting; in au alkalme liMViuin, is 
diss.jivod by distilleil vieei^sr in .i 
Ti'i'v inconsider.ible fpi.inTili. A 
(.oii.siderable qii.intili of tlii' earth 
ot .ilum, pieeipit.ited by alk.ili, .lud 
ed'ileorated hy hot water in Mar- 
graaf's manner, is soluble ill vine¬ 
gar, and a whitish saline nia.ss is 
then obtained, which is not cry.s-tal 
baalile. I'Voin this mass a eoneen 
tr.ited acelic .letd ni.iy bo obtained 
by distillation. t)i to a boiling so¬ 
lution of a'.ani in watiT gr.ulii.(llv 
aild a solution of aeet.ite of lead till 
JiA fill tiler preeipit.ite ensues. Tlie 
Hiilphate of lead lining sub.>ided, 
dcti.tiit the supm nataiit liquor, eva- 
porati-, and the acetate of alum 
may be olitaiiic'd in small needle- 
shaped ery'stals, having a .strong 
styptic and aeidoiis taste. This salt 
is of great use in dying and ealico- 
prmtiiig. Sea Ammiim. 

Acetate of zireone maybe formed 
by pouring acetie acid on newly 
precipitated zireone. It li.is an as¬ 
tringent taste. Tt does nut cry.stal- 
li/,e; but, when ev.iporated to dry- 
iK's.s, forms a powder, which does 
not attr.icl moisture trom the air. 

It is x'ry soluble both in v^ater^and 
alcohol; and is not so oa.sily de¬ 
composed by heat as nitrate of zir- 
coiie. 

The acetic acid has no action 
upon siliceous earth; for the nee¬ 


dle .shaped crystals observed by 
Dur.iiule in a mixture of vinegar 
Moth the earth precipitated Irom a 
liquor of dints, do not prove the 
soliihility of siliceous earth, as Leon- 
h.irrli observes. 

C.incerning the action of vinegar 
on alcohol, see flrnaii. This acid 
h.i.s no eUcL't upon fat oil.s, except 
that u’).-n di.stilled togethi*|^ some 
kind ol mixt.ire t.'ike.s jiiiice: as 
tin; \i.bi- Ko/ier ebjerves. ^leIthl•r 
doc- r’.,tilled viiii'gar Jiet upon e«- 
f miti.il Oil'. ; but We'>ti;U(lorPa con- 
Cf I'lv.i.i'd J1.I id dis'.olvcd about a 
sivlh pari of oil of rosemary, or 
one luJf iL>, \ , .ght of camphor ; 
uineb latter s.diitlnn w.is iiiilaiu 
nuhle ; .iinl llie canipbor was pre- 
cipil.ited Innn it by adding wat<*r. j 

Vi!U'g.i. di-.soIves the true gums, 
and piiily the gum resins, by 
means ot digestion. 

ihieih.iave ooierves, that vinegar 
by long boiling dissolves tlio flesh, 
e.artvlages, bones, and ligaments of 
auliiials. 

Acids are of great imporbinee in 
the scieiiei* ol chi'iinstry, troni their 
power of lie-oil mg earths .irid me¬ 
tals, .ind from the msiiy eorapounda 
winch i'ii*y form. Their pioperlies 
m.iy he .stated to b<* • — 

1. 'I’lii'y are ,.oiir to the ta.stc. 

54. 'I'hey eoii-l me with water in 
evtirv proportion, and ui doing so 
great heat is evolved, and the hulk 
ol the two liquid'; is coiid<-nsed. 

3. 'I'hey change purple vegetable 
colours t) red. 

4. 'Ilieyuiiile witinnet.allicoxidc.s, 
alkalis, and eaitli., and form .s.ills. 

The quantity of alk.ili which an 
acUl will ^alurafe is a good rule of 
estimating its power. 

Many of the acids are formed hy 
the iiuioii of owgini with some 
other siibstatiee called a base ; thus 
oxygen luul sulphur form sulphuric 
acid. It was a tavourite theory of 
Lavol^i^•^ that all acids thus 

formed, and that their power de¬ 
pended upon the (|uantitv of oxy¬ 
gen w'hieh they eontaiiied; but it 
lias been found that this is not a 
good eriteriou. J'he muriatic acid 
has been iound to contain no oxy¬ 
gen, and to convi-t merely of a 
substance called chlorine and hydro¬ 
gen ; the prussic acid coiisi.sta of a 
base called cyanogen and hydrogeq. 
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with no oxygen. In many others 
there is no oxygen. A substance, 
therefore, to be entitled to be called 
an acid, only requires to possess 
the properties already explained. 
The properties will be given under 
their ilinerent names. 

A> luii'iARi.x signifies capable of 
being converted into an acid, 'i'he 
siinstiinre-i are sometimes termed 
and acidiiiuble bases. 

Aiiiiri.b signifies a liftic arid, 
and IS applied by tlu* French to 
such salts as supertartrato of pot¬ 
ass, wluch contain such an exce.is 
of acid as to niauifust acid pro¬ 
perties. 

A( iixoi.iTE, a mineral, of which 
there arc three candies, the cry.s- 
tallized, the asbestniis, and the 
glassv. The latter consists of:— 


Silica. 

50-0 

Janie. 

J)-75 

Magnesia . . . . 

19-25 

Gxide of iron . . . 

11 00 

Alumina . . . . 

0-75 

Oxide of manganese 

0-50 

(Kidc of cIiToiuiiim . 

.S-00 

Potass. 

0.50 

Moisture . . . . 

6-00 

liOSS. 

0-25 


100 00 


A DIMA NT is a word used instead 
of diamond ; ami, ni some old au¬ 
thors, it i.s al -o employi'd instead 
ol magnet. 

A n •. M V N rr N f. Sr \ a. This stone, 
which comes to ii-^ from the peinn- 
pnl.t of Hither India, .ind also from 
(.'tuna, has not emfuged the atten- 
ti in of llie cheniie.il world till within 
a few 3ears pa’-t. It i.s re.niarkiible for 
its ext'^eme hanlne''.-., which ap¬ 
proaches to that of the diamond, 
and by i irtue ef which property it 
is used for polishnig gems. 

Two varieties of this stone are 
known in Europe, 'i'he first comc'S 
from China. It is crystallized in 
six-sided prUras, without pyramids, 
the length of which varies from 
half an inch to an inch, and their 
thickness is about three quarters 
of an inch. Its colour is gray of 
different shades. The larger pieces 
are opaque ; but thin pieces and 
the edges of the prisms arc trans¬ 
parent. Its fracture is brilliant, 
and its texture spathose i wMch 
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rau.sp.s its .surface to appear lightly 
striated. Its crystals are covered 
with u very fine and strongly ad¬ 
herent crust of plates of silvery 
mica, mixed with particles of red 
fel-spar. A yidlow supiTficial co¬ 
vering of sulphate of iron was ob- 
sen ed upon one spt cimeu. 

This stone is so hard that it not 
only cuts glass as easily as a dia¬ 
mond, but likeu'ise marks rock 
cry.stal and sever.il other hard 
stones. Its spexific gravity is 3.710. 

I Small crystalline gr.'iiris of mag- 
netical ferruginous calx are occa¬ 
sionally found in the adamantine 
I spar of China, which may be sepa¬ 
rated by the magnet when &io 
stone is pulverized. 

The second variiity', which comcB 
from India, i.s culled corundum by 
the inhabitants of Jloiiihay. It dif¬ 
fers from the former by a white 
colour, a texture more evidently 
spathose, and lastly, because the 
grains of mngnetical iron are 
smaller than in the former .speri- 
mens, and are not interspersed 
thrniigh its substance, but only at 
its 8iirfaci>. 

From its hardiie.ss it i.s extremely 
difficult to analyze. M. Clienevix, 
by repeatedly heating it red hot, 
and tuen pliingi.igit into cold water, 
caused i* to appear fissured in every 
direction, ile then put it into a 
.steel mortar, abnut,^1iree quarters 
of an inch m diameter, and three 
inelies deep, to winch a steel pestio 
was clo.sely fitted. A few blows on 
the pestle caused it to and 

the fragments were then easily rc- 
diici'd to an impalpable powder by 
an agate pe.st)e and mortar. This 
powder WJvS fused in a crucible of 
platniuin with twice its w'eight of 
calcined borax, and the glass was 
dissolved by boiling in muriatic acid 
about twelve hours. 'Die pvccipi- 
tatt's from this solution being exa¬ 
mined, a specimen from China was 
found to give from 100 parts, 86.50 
of alumina, 5.25 of silex, 6.50 of ' 
iron : one from Ava, alumina 87, 
ailex 6.5, iron 4.5 : one from Ma¬ 
labar, alumina 86.5, silex 7, iron 4 : 
one from the Carnatic, alumina 91, 
silex 5, iron 1.5. 

The Rev. Mr. W. Gregor ana- 
lyzed a specimen from 'rhibet, in 
the coUectioa of jllr. iUshleigh> 
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a gave him alumina 81.76, ailex 
..126, oxide of titanium 4, water 
0.937, but no iron. 

This stone has been said to haye 
been found in different parts of 
Europe, and near Hiiladclphia, in 
America ; but most, if not all, of 
the specimens have proved not to 
be the adamantine spar. Lately, 
however. Prof. Pini has discovered 
a stone in Italy, the ebdracters of 
which, as given by him, agree witli 
those, of tlie admantine spar. 
AoHl^sIn^, or Cohksion, is the 

E ower by whicb the particles of 
odies are held fogeOier. Without 
such a power, all bodies would fall 
to pieces, and lesolve themselves 
into the primary alonis of M'hicli 
they arc conipofcd. 'I'he diminu¬ 
tion ot tempiTaturo i;an.se.s the par¬ 
ticles of bodies to adlu're more 
firmly together, and tin. increase of 
temfierature inaki'S tht>m more 
uasiL\ separated : thus w.iter below 
a ciTt.nn tempiTatnre, or 32*', is 
solid , above that temperature, is 
fluid ; and, if he.ited to 212", is con¬ 
verted graduallv into steam. Thu 
absolute torci: of rohi'sion m .solids, 
is estunated by the weight neces- | 
sary to pull them asunder. ITie 
cohesiie power of metals is much 
iiicrea.sed by wire drawing, rolling, 
and hainmermg them. Mr. Keiiriie 
made a number of experiments, in 
order to ascertain the .strength or 
coliesion of a variety of bodies em- 

E loyed in the various arts of life. 

lis mode of doing this was to de¬ 
termine what weight w'as necessary 
in oTiier to crush a cubical inch of 
iho.ne difl'ercut bodies. TKe result 
of lus experiments was as fiiHows : 

Ibs.av. 


Elm.1284 

American pine.16U(I 

Wliitc deal.1928 

English oak. 386U 

Ditto of five inches long, slip¬ 
ped with ....... 2572 

Ditto of four inches, ditto . 5147 
A prism of Portland stone, 
two inches long .... 805 

Ditto statuary marble . . . 3210 
Craigleiih stone.8<i88 


Cubes of 1^ inch. 

Sp. gr. 

Chalk. — 1127 


Sp.gr. Ib.av. 
Brick of a pale red co¬ 


lour . 2.085 1265 

lloe-.-ilone, (liouccsti r- 

shive.— 1449 

Red brick, mean of two 

trials.2.108 1817 

Yellow face baked Ham¬ 
mersmith paviors, 3 

times .— 2264 

Burnt .litto, iMcau of two 
trials.— 3243 


Stou’bridge, or fine brick — 3804 

J)e’ l> 3 ’ grit, a red friable 
sand-.stune .... 2.310 7070 
D(‘rh> grit from aiiothor 

quarry. 2.428 9770 

Killaly ahite free-stone 
not stratifu'd . . . 2.423 10204 

Poitlaiul.2.428 10284 

Craigleith, white free¬ 
stone . 2.452 12346 

1 o^lL^lllle paving, witli 
the strata .... 2.507 12856 
Ditto, against the .strata 2.507 12850 
VV lute statuary marble, 
not veined .... 2.700 13032 
Bramley-Fall sandstone, 
nearlji‘eds,\\ ith .strata 2.500 13032 
Ditto, again-<f strata . 2..500 I.'ti(.32 
('ornisli granite . . . 2.002 14302 

Dundee sandstone, or 
breccia, two kinds . 2.530 14918 
A two iiicb cube of Port¬ 
land . 2.423 11918 

Craigleith, with strata . 2.452 15500 
Dev onshire red marble, 
variegated .... — 10712 

Compact limestone . . 2.584 17354 
Peterhead granite, hard 
close-grained ... — 18036 

Black compact lime¬ 
stone, limerick . . 2.598 10924 

Purbeck.2.599 29010 

Black Brabant inarblo . 2.097 20742 
Very hard free-stone . 2.528 21254 
White Italian veined 

marble. 2.726 21783 

Aberdeen granite, blue 
kind. 2.625 24656 

Cubes of dUTcrent mctal.4 of 4th inch 
were crushed by the following 
weights: 

Cast iron. 0773 

Cast copper.7318 

Fme yellow brass .... 10.304 

Wrought copper. 6440 

Cast tin.. 

Cast lead.. 

Bars of different metals, six inches 
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lonp, and a quarter of an inch 
fcquaro, were suspended by nip¬ 
pers, and broken by the following 
weights: 

Ib.ar. 

Cast iron, horizontal . - . 1 lOfi 

Ditto, ^ertiral .1‘Z1K 

Cast steel, previously tilted . 8391 

Ulistevi’d steid, reilueed by 

tfie haiii'iiiir . 8322 

iSliear sti‘el clitlo .... 7977 

iSwecltsii irmi <lilto .... 4504 
Kiiglish iron ditto .... 3492 
Hard gini metal, moan of two 

triiils. 2273 

Wrought copper, reduced by 

liaimaer.2112 

Cast copper.1192 

Fine yellow brass . . . 1123 

Cast tin.296 

Cast lead.114 


It deserres to bi* kept in mind 
that there is a eonsidorable differ¬ 
ence ol cohesion in different por¬ 
tions of substances hearing the same 
name ; and that accordingly whilst 
the above, or any other similar ta¬ 
ble, affords a general idea, it cannot 
he rigorously applied m all cases. 
In regar.l of Swedish and English 
iron ill particular, the results of ex- 
perinients pertormeil witli very 
great care have differed trom those 
of Mr. lleniiii*. TIiils Mr. llemiic 
gives 

Knglish iron - - 348.38 

Sm edish iron - - 449..34 

But Count iSickletigen gives as fol¬ 
lows ; 

Knglish iron - - 34S.38 

Swedisli iron - - 549.2.5 

■which is a very great difference. 

Ill ropes, composed ol vegetable 
or nniiiial substances, then- will be 
a still greater ibversity of result in 
different trials. 

According to Count Sicklengen 
the relative tenacity or cohesive 
power of the following metals is 
Gold - - 150.935 

Silver - - - 190.771 

Platiiia - - 262.361 

Copper - 304.696 

Soft iron - 362.929 

Hard iron - . 559.880 

Of the CAUSE of the adhesion of 
bodies we are unable to give any 
certain account. Most -writers have 
ascribed it to some innate affection 
of matter, llus opinion is com* 


bated by Sir iliehard Phillips, who 
ascribes it to the forms of the atoms 
concerned. 

Adhesive Slate. Vide Clay. 

Adii'Oceke. llic attention of 
chemists has been much excited by 
the spontaneous conversion of ani¬ 
mal matter into a substance consi¬ 
derably resembling spermaceti, 'fhe 
fact has long been well known, and 
is said to have be.eu mentioned in 
the works of Lord Jlacoii. Oii tlie 
occasion of the removal of a very 
great number of human bodies from 
tlie ancient biirying-place dcs In- 
noceiis at Paris, facts of this nature 
were observed in the most striking 
maimer. Fourcroy may be called 
the scientific discoverer of this pe¬ 
culiar matter, as well as the sapo¬ 
naceous amnioniacal substance con¬ 
tained in bodies abandonedto spou- 
tuiieous destruction in large masses* 
This chemist read a memoir on the 
subject m the year 1789 to the 
Hoyal Academy of Sciences, from 
which 1 shall abstract the general 
contents. 

At the time of clearing the before 
mentioned burying-place, cortain 
philosophers were specially charged 
to direct tlic precautions requisite 
for securing the health of tho work¬ 
men. A new and singular object of 
research presented itself, which 
had been necessarily luiknown to 
preceding chemists. It was impos¬ 
sible to toretel what*hiight be the 
contents of a soil overloaded for 
successive ages with bodies re¬ 
signed to the putrefactive process. 
This spot dillered from common 
burying grounds, where each indi¬ 
vidual object is surrounded by a 
portion of the soil. It was the 
biirying-ground of a large district, 
wherein successive generatioiLS of 
the inhabitants bad been deposited 
for upwards of three centuries. It 
could not be foreseen that the en¬ 
tire decomposition might be re¬ 
tarded for more than forty years ; 
neither was there anv reason to 
suspect that any remarkable differ¬ 
ence would arise from the singu¬ 
larity of situation. 

'Ilie remains of the human bodies 
immersed in. this mass of putres¬ 
cence were found m three different 
states, according to tlie time they 
had been buried, the place they oc- 
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cupied, and thoir relative siiuatious 
vith regard to each other. The 
, must ancient were simply portions 
' of bones, irregularly dispersed in 
. the soil, which had bVeti trc«iuently 
' disturbed. \ second state, in «’er- 
tain bodies which had always been 
insulated, exhibited the skin, the 
; muocle'i, tendons, and apoueuro-'cs, 
dry, brittle, hard, more or less gray, 
and similar to Mbat are railed 
ininninies in certaii'i caverns where 
thih chrfiige has been observed, as 
in tin* rntacoinbs at Itrune, and the 
vault of the (’ordeliers at Toulouse. 

'file third and most singular state 
of these soft parts was observed in 
the bodies which tilled the comiuoii 
graves or repositories. By tliis ap¬ 
pellation are iuid<'rstO(id cavities of 
thirty feet in dt-ptli and twenty on 
each side, vhich wen* dug in the 
burying-groinid of the Innocents, 
and wer<* appropriated to contain 
the bodies of the poor : which were 
planed in very close rows, each in 
its proper wooden bier. ITie ne¬ 
cessity for disposing a great number 
obliged the men charged with this 
cmployineiil to ariange them so 
near each other, that these cavities 
might be considered, when tilled, 
as HU entire mass of human bodies, 
separated only by two planks of 
ahoiit half an inch thick. Bach ca¬ 
vity contained between one thou¬ 
sand and lifteen hnndreil. Wlicu 
one common ^rave of this magiu- 
tude was filled, a eovering of about 
one foot deep ot c.ivth was laid 
upon it, and another excavation of 
the jCamu sort vras made at some 
distance. Kacli grave remained 
open about three years, which was 
the time required to till it. Ac¬ 
cording to the urgency of circum¬ 
stances, the graies were again 
made on the same spot, aftei an 
int(*rval of time not less than hfteen 
years, nor move than thirty. Ex¬ 
perience had taught tlie workmen, 
that tliis time was not biifficient toi 
the entire destruction of the bo¬ 
dies, and had shewn them tlii* pro- 
grt*Hsh*c changes which torm the 
object of Mr. Vourcroy’s memoir. 

Ihe liTst of these largo graves 
opened in the presence of this che¬ 
mist, had been closed for lifteen 
years. ITie coffins were in good 
preservatiott, but a littlo setUed; 


and the wood (probably de.al) had 
a yellow tinge. When the covers 
of beveral were taken oil, tlic* bo¬ 
dies w’ere observed at the bottom, 
leaving a coii'dderable distance be¬ 
tween their suvlace and the cover, 
and lUtti*i’etl as il they had suffered 
a strong i.ompression. 'I'he linen 
which hadcoi ered tlnou was slightly 
adheri'Dt to the* bodie*' ; and, #ith 
the form of the fliH‘eTi*nt regions, 
exhibited, on reiiioviiig the linen, 
notliiiig hut iriegul.IT masses of a 
soli ductile matter ot a gray white 
colour. I'hese masses environed 
the bones on all hides, winch liad 
no holidity, but broke by any sud¬ 
den pressure. The appearance of 
this matier, its obvious compo.sitioii 
and its hottness, resembled i ommoii 
white chee.se ; and the re^cmhlauee 
was more striking from the print 
W’hich the threads of the linen had 
m.ide upon its surface, 'i'his white 
substance yieldi'd to the touch, and 
became solt when rubbed for a time 
between the. hngers. 

No very ofleiisive smi*ll was 
emitted from these bodies. 'ITie 
novelty and singidaTity ot the .spec¬ 
tacle, and the example of the grave¬ 
diggers, dispelled every idea eitlier 
of disgu-.t or apprehen.sion. These 
men u.ssert<*d that they never found 
this matter, b> them called 
(f.it), III bodies interred aloru* ; but 
that the accumulated bodies of the 
common graves only were subject 
to tins change. On a very atleii- 
tive examination of a number of 
bodies passed to this .state, Mr. 
Fourcroy remarked, that the con¬ 
version appeared in diircrent stages 
of advancement, so that, in various 
bodies, the fibnui.s texture and co¬ 
lour, more or less red, were dis¬ 
cernible witliin the fatty matter ; 
th.it the mu.s.se.s covering the hones 
were entirel:y of the same nature, 
offering indistinctly in all the re¬ 
gions a gray sub.staiice, for the 
most part soft and ductile, some- 
limes dry, alwax.s easy to be sepa 
rated in porous fiagments, peiie- 
tratecl with cavities, <iud no longer 
exhibiting any traces of membranes, 
mu8clc*s, tendons, vi*.ssels, or nerves. 
On the first inspection of these 
white masses, it might liari* be(*n 
concluded that they were simply 
the cellular tissuej the compart- 



meats and yesicles of which they 
Tery well reproaented. 

By. cxamiiiing this substance in 
the dificTtsut regions of the' body, it 
was found that the iilviii is particu¬ 
larly disposed to this remarkable 
aitorutioii. It was afterwards per¬ 
ceived tliat the ligaments -and ten¬ 
dons uo lojigc'r existed, or at least 
had lost Ibeir tenacity: so llrit the 
bones were eiitirely ii'isupported, 
and lett to the aedion of tlieir own 
weight. Wlience llieir ri-lative 
places were preserved in a certain 
degree by mere juxl.ipositiun : the 
least effort being siilticienl to .sepa¬ 
rate Uieui. The gra\ e-diggers avail- 
«!d theniselies ol tins i'ireii’ii.st.incc 
in the reinoval of the bodies, for 
tliey rolled them up from ln*ad to 
fe»-t, and by that means separated 
from each other the evlreimtics of 
the bones, which had toniierly been 
articulated. In all the.se bodies 
which were changed into the fatt> 
matter, the abdominal cavity hail 
disappeared. 'Flic teguments and 
ruu.sLies of this legion being con- 
iert<*d into the v.lute matter, like 
tiie other soil pai ts, had subsided 
upon the vcitebral column, and 
wiire .so ll.ittened as to leave no 
place for the viscera, and accord¬ 
ingly there was scarcely ever any 
trace ohseived in the almo.st obli¬ 
terated ca\ity. 'fins observation 
was lor a long time matter of asto¬ 
nishment to the investigators. In 
vain did they seek, in the greater 
number of bodies the place and 
substance of Bie stomacli, the in¬ 
testines, the bladder, and even the 
liver, the spleen, the kidneys, and 
the matrix in females. iV.11 these 
viscera were confounded together, 
and for the most part no trace.s of 
them were left. Sometimes only 
certain irregular masses were found 
of the same nature as the white 
matter, of different bulks, from 
that of a nut to two or three inches 
in diameter, in the regions of tlie 
liver or of tlie spleen. 

'I'he thorax likewise offered an 
assemblage of facts no less singular 
and interesting, 'llie external part 
of this cavity was flattened and 
couiprc*s8ed like the rest of the or¬ 
gans I the ribs, spontaneously lux¬ 
ated in their articulations with the 
vortebra;, were settled upon the < 


' dorsal column; their arched part 
left only a .small space on each side 
between them and the vertebra*. 
The pleura, the meiiiastiiies, tho 
large vessels, the aspera arteria, 
and even the lung.i -and the heart, 
were no longer di'^tnigiiisliablc; 
hut for the mo.'.t iiart h.id entirely 
disappeared, and in their place no¬ 
thing was seen hut some p.ircels of 
the tatty sidist.iiicc'. Jo tins case, 
tho in.ittcr winch was the p -odiiet 
of decomposition of the vitiCera, 
charged ivith blood and various bu- 
niours, ditlerM trom tb.it ot I he .sur¬ 
face of the bodVi and tlie long 
bones, in the red or brow n colour 
pijssessed iiy the toinier. Some¬ 
times the observers lound in the 
tliorav a mass irn^giilarly rounded, 
of the s.ime nalurc .is the latter, 
winch appeared to them to have 
arisen from the fat and librons sub¬ 
stance of the hesirf. They sup- 
po.sed that this mass, not constantly 
found ill all the subjects, owed its 
existence to a siiperahuudance of 
fat in this vi.-^cus, where it was 
found. I'or tL(* general ohserva- 
tion pro‘'>enti*d itself, that in simi¬ 
lar cir. uiiistaiici's, the fat parts un¬ 
dergo this conversion more evi¬ 
dently than tile other.s, and afford 
a larger quantity of the white 
matter. 

The external region in femaloB 
exhibited the glandular and adipose 
mass ut the breasts converted into 
the fatty matter 1^‘ry white and 
very hoiiiogeneous. 

'llie head was, as has already 
been remarked, environed with the 
tatty matter; the face was lio lon¬ 
ger distingui.s]iable in the greatest 
liUinbcT of subjects ; the mouth dis- 
organr/ed exhibited neitlicr tongue 
nor palate; and the jaws, luxated 
and more or less displaced, were 
environed w’ith irregular layers ot 
the W'hitc matter. Some pieces ot 
the same matter usually occupied 
the place of the parts situated in 
the mouth, tho cartilages of the 
nose participated iu the general 
alteration of the skin *, the orbitc 
instead of eyes contained white 
masses ; tlie ears were equally dis¬ 
organized ; and tlio hairy scalp 
having undcrgoiio a bimilar altera 
tioii to that of the other organs 
still retained the hair. M. Four 
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croy remarks incidentally, that the 
hair appears to resist ocry altera¬ 
tion much longer than any other 
part of the body, llie craiiiuin 
constantly contained tlie brain eon 
true ted in bulk ; blackish at the 
Burfaee, and absolutely changed 
like tlie other oigaiis. In a great 
number of subjects 'which were 
exaniiiied, this vi.scos "was never 
found wanting, and it was always 
ill tlie abo\ e-nientii>ii<;d stiti', which 
proves that the substance of tin* 
brain is greatly disposed to be con¬ 
verted into the tat matter. 

Such was the state of the- bodies 
found in tbe burial-grouml di-s Iii- 
nocens. Its moddir.itions were also 
various. Us consistence in bodies 
lately changed, that is to say, from 
three to li\e years, x\aa sotL and 
very ductile, rontanung a great 
quantity of uatfi. In other -ub- 
jects con-verted into this matter for 
a long time, Midi ,is Uio.-e winch 
occupied the c.nitics which bad 
been closeil thirty or furry y<*ars, 
this matter is drier, iiuire brittle, 
»ud ill denser tl.ikes. In several 
a'hich were deposited in dry <*arth, 
ranuus portions ot tin* fatty matter 
lad become Bemi-lraiisparent. The 
isiiect, the granul.ited texture, and 
iritllencss of this dried matter, 
lure a considerable resemblance to 

V^dX. 

The period of the formation of 
his Mibstanco had likewise an in- 
uence on its firoperties. In ge- 
eral, all that which had been 
irmed tor a long tune was white, 
niform, and contained no furi'ign 
ibstanKe, or fibrous remains; such, 

1 particular, was that atTorded by 
le skin of tlic extremities. On 
10 contrary, in bodies recently 
langcd, the fatty matter was iiei- 
er so uniform nor so pure as ju 
u former; but it was E>till found 
contain portions of muscles, ten- 
ms, and ligiunents, tin: texture 
which, though already cdtcred 
d changed in its colour, was still 
itiuguishable. Accordingly, as 
e conversion -was mure or less ad- 
iiccd, these fibrous remains v« ere 
>rc or less penetrated with die 
ty matter, interposed as it were 
tween the interstices of die fibres, 
is observation shews, that it is 
t merely the fat which is thus . 

}0 


changed, as was natural enough to 
think .*it fir.st .sight. Other facts 
coiilimi this assertion. The skin, 
as has bci-ii remarked, hecomes 
easily converted into very pure 
uliite matter, as does likewise the 
biaiii, neither of winch has been 
considered by anatomists to be fat. 
It is true, nevertheless, tli.it the 
unctuous part**, and bodies charged 
with f.il, .ippi'ar Tiiori* easily ^d 
spi i-dily to p.iss to the state under 
nonsuieiati'iii. This wa.s seen m 
the marrow, W'hicli occupied the 
cavitie- of the longer bones. And 
again, It is not to be supposed, but 
that the greater part ol these bo¬ 
dies had bciTi einaci'ati'd by the ill- 
litss which terminated their lives; 
notwithstanding which, they were 
all absolutely turned into this fatty 
.substance. 

A.n experiment made by M. Pnul- 
letier de la Salle, and Foiircroy 
likewise, evinced that a conversion 
does not take place in the fat alone. 
HI. INiulletier had suspended in his 
laboratory a small piece of the hu- 
1 I 1 . 1 U liver, to observe what would 
dri-.e to it by the contact of the air. 
It partly putrefied, without, how¬ 
ever, emitting any very noisome 
smell. Larvie of tlic dermestes and 
bruchus attacked and penetrated it 
in various directions ; at last it be¬ 
came dry, and after more than ten 
years' buspension, it was converted 
into a white friable substance re¬ 
sembling dried agaric, which might 
have been taken for an earthy sub- 
stiince. Ju this state it had no per¬ 
ceptible smell. M. Pnnlletier was 
desirous of knowing the state of 
this animal matter, and experiment 
soon couvdiicedhiniand Rl.F. that it 
W.1S very far from being in the state 
of an earth. It melted by heat, 
and exhaled in the furm of vapour, 
whicli had the smell of a very fetid 
fat; spirit of wine separated a con- 
cre.scible oil, which appeared to 
possess all the properties of sper- 
m iccti. Each of the three aUmlis 
converted it into soap, and in a 
word it exhibited all the properties 
of the fatty matter of the burial- 
ground of the Innocents exposed for 
several mouths, to the air. Here 
then was a glandular organ, which 
in the midst of the atmosjpbcre had 
undergone a change similar to that 
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of tlio bodies in the burying-place ; 
and this fact bulhcicntly hIicH'H, that 
iui animal substance which is \ery 
l.ir from being of the nature of 
grease, may be totally converted 
into tins fatty substance. 

Among tlie nioditications of this 
Temarkalile MibstaiiPe in the bury- 
irig-groimd before mentioned, it 
was obierv ed tli.it the dry, friable, 
and britdc in.itter, was most com¬ 
monly toiuid near the biirface of 
the earth, and the solt ductile m.it- 
tcr at .t greater depth. M. Four- 
croy rnnarks, tliat this dry m.itter 
did not diller from the other merely 
in containg less water, but likewise 
by the volatilization of one of its 
principles. 

The grave-diggers assert, that 
near three years are rctiiiired to 
convert a body into this tatty sub¬ 
stance. Ilut Dr. (ribbes, of Oxford, 
found, that lean beet secured in a 
nmniiig stream was converted into 
this fatty matter at tlie end of a 
month. He judges from facts, that 
running water is most favourable 
to this process. He took three 
loan pieces of mutton, and poured 
on each a quantity of the three 
common mineral acids. At the end 
of three day's, each v/av niiicli 
changed: that in the nitric acid 
W'as very soft, and convei ted into 
the fatty matter ; that in the muri¬ 
atic acid was not in that time so 
much altered; the sulphuric acid 
had turned the other black. M. 
Lavoisier thinks that this process 
may hercatter prove of great use 
in society. It is not easy to point 
out what animal substance, or what 
situation, might be the best adapted 
for an undertaking of this kind. 
M. L. points out fecal mutters ; but 
I have not heard of any conversion 
having taken place in these animal 
remains similar to tliat of the fore¬ 
going. 

'Hie result of M. Foiircroy’s in¬ 
quiries into the ordinary ch.ingcs 
of bodies recently deposited in the 
earth, was not very extensive. 
The grave-diggers informed him, 
that those bodies interred do not 
perceptibly change colour for the 
first seven or eight days ; that the 
utrid process disengages elastic 
uid, which inflates abdomen, 
and at length bursta it; that this < 
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event instantly causes vertigo, faint¬ 
ness, and nausea in such porsono 
as uyifortunately are within a cer¬ 
tain distance of the scene where it 
takes place ; but that when the ob 
ject of it-^ action is nearer, a sud¬ 
den privation of sense, and fre¬ 
quently death, is the consequence. 
'ITiese men arc* taught by experi¬ 
ence, that no imuiediate danger is 
to bo feared from the disgusting 
business they arc engaged in, ex¬ 
cepting at this period, wliicli they 
regard with the utmost terror. 
Tliey resisted every inducement 
and persu.isiun which these philo¬ 
sophers made use of, to prevail oti 
(hem to asiist their researches into 
the nature of this active and per- 
nicioiin vapour. M. Fourcroy takes 
occasion from these facts, as well 
as from tlie p.illid and iiiiwholcsome 
•ippearaiice ot the gT.iv(;-diggers, to 
reprobate Imiials in great towns or 
their liciriity. 

Such bodies as are interred alone, 
in the imdst of a great quantity of hu¬ 
mid 4‘.irth, are totally destroyed by 
liassing through the successive de¬ 
grees of the ordinary putrefaction ; 
and this destruction is more speedy, 
the W'uvmer the temperature. Hut 
if these insulated bodies bo dry and 
emaciated ; if the pLice of deposi¬ 
tion be likewise dry, and the loca¬ 
lity and other circumstances such, 
tliat the earth, so far from receiv¬ 
ing moisture from tllb atmosphere, 
becomes still more cirectually parch¬ 
ed by the solar rays; the animal 
juices arc volatilized and absorbed, 
the solids contract and hardcii; and 
a peculiar species of mummy is 
produced. Hut cv ery circumstance 
IS vt‘ry dilTerent ia the common 
buryiiig-groumls. Heaped together 
aliuo.st 111 contact, the influence of 
external bodies aflects them scarce¬ 
ly at all, and they become aban¬ 
doned to a peculiar disorganization, 
w’hicli destroys their texture, and 
produces the new and most perma¬ 
nent state of combination here de¬ 
scribed. Prom various observations 
which I do not here extract, it was 
found, that this fatty matter was 
capable of enduring in these bury- 
iug-places for thirty or forty years, 
and IS at length corroded ana carried 
olF by the aqueous putrid bttuudity 
which there aboundii 
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AmoTi(* other intercnting facts 
airorded by the chemical oxamina- 
tion of this substance, ore the 
following from experiments by M. 
h'ourcroy. 

1. llii's substance is fused at a 
le»s degree of heat than that of 
boiling water, and may be purified 
by pressure through a eloth, w'hich 
disengages a por’ ion of fibrous and 
bony matter. 2. 'Ihe process of 
destrurtivc distillation by a very 
graduated heat was begun, but not 
eompleted on account of its tedi- 
ourtiiesH, and the little promise of 
«iL\antage it attbrded. The pro¬ 
ducts which canie o>er were water 
charged witli volatile alVali, a fat 
oil, coiierelo volatile alkali, and 
1.0 claistic fluid dviing the time 
the operation was continued. 3. 
Fiaj’inents of ttie fatt> inatfer 
e:.pofted to the .ur during the hot 
wthI dry sum:in*r of I7hti became 
diy, brittle, and almosi piiherulent 
at rhe s.uitaee. On a earelul ex- 
aiTiniation, certain portions were 
ub'iervetl to e beTni-transparent, 
and move buttle tb.in the rest, 
'lliese po.sse,»sed all llie .ipparenf 
properties of w:i-\, and did not 
aJlbid volatile .ilkali bv dHtillatioii. 
4. With v/:iter this latty matter 
exhibited all the appearances of 
snap, .ind allorded a strong lather. 
'1 he lined .siihst inee did not form 
tin: saponaceons combinatioii with 
the tame lac^ity or perfection as 
that w hicli w’as recent. About two- 
tliinls of this dried mutter scpar.ited 
trora the 'ualer by cooling, and 
prou’d to be the seirii-traiispareiit 
substance resembling wax. 1’his 
w.is taken from the .surface of the 
soapy liquor, which being then 
passed tlirougb the filter, left a 
Avhite soft shining matter, which 
ws'is fusible and combii.stibli‘. .5. 
Attempts were made to ascertain 
the (piaiitily of volatile alkali in 
this sub.star.ee by the applieation of 
lir.ie, an., of th<> fixed alkalbs, but 
uillmii' uicie-s: lor it was difficult 
U, collecf and .ippreiiate the first 
portion 1 which c euped, and like¬ 
wise to disei'.gagc the last portions. 
The caustic \olati1e alkali, with the 
Us:,.: t nil e .f a gentle he-it, dissolv¬ 
ed the tatty mutter, and the solu- 
tinii hec.iiiie perfei tly clear and 
trau.:pareiit at the boilhig tempera* 


ture of the mixture, which was at 
ISS" F. (t. Sulphuric acid, of thn 
specific gravity ot 2-0, was poured 
upon six times itx weight of the fatty 
matter, and mixed by agitation. 
Heat wa'i produced, and a gas or 
etRuviiim of the most insiipport.dile 
putrescence was emitted, whieh 
infected the air of an exteii.,]\e 
laboratory for several days. • Jd. 
Fouicroy says, that the smell can¬ 
not he <lc-icnbed, but that it is o-ie 
of the ino.*r hoi rid and repulsive 
that can lie imagined. It did not, 
however, produce any indis]iositIoii 
either in him.seir or hiv aisistunt.s’. 
By' (lihition with wafer, and the 
ordinary proces.se.s of evciporari'>n 
and cooling, properly repeatid, 
tile sulphate, ot mninonia and of 
lime were old.uned. A sub‘djm'e 
V ,is separated Ironi the liqui.r, 
which appeared to b<- the waxy 
rimtter, .*.omev.hat altered by the 
action ot the acid. 7. 'Ike nitrau.s 
and muriatic acids were- also ap¬ 
plied, and afinrded pheiinnieiia 
worthy' of renuirk, but wbicJi f..r 
the sake of eoiiriscness are lieio 
oiiiitted. S. Alcohol doi'.s not act 
on this matter at the ordinary tem¬ 
perature of the air. But by boiling 
it dis.solvus onu-tliird of its own 
weight, which is almost totally se¬ 
parable by cooling as low as M". 
The alcohol, after this proces.s, af- 
fi)rd.s by evaporation a portion of 
that waxy matter which is separable 
by acids, and is tberetore the only 
portion soluble, in cold alcohol. 
'I'lie quantity of fatty matter oper¬ 
ated oil, was four ounces, or 2304 
grains, of which the boiling spn it 
took up the whole c-xcept 20 grams, 
which proved to be a mixture of 
20 grains of ammoniacal snap, and 
six or eight grain.s of the phos- 
ph.ites of soda and of lime, f'lom 
this experiment, which w.as three 
times repeated w'ith .similar results, 
it appears that alcohol is ivell suit¬ 
ed to afi'oid HU uii.ily..is the f.itty 
matter. It doc.*! not dissolve the 
neutral salt.s; when cold it dis¬ 
solves that portion of concrete ani¬ 
mal oil from which the vobatili* al¬ 
kali had fiown off, and when heated 
it dissolves tlic W'holo of the truly 
saponaceous matter, which is ufter- 
w'urds completely separated by 
cooling. And accordingly it was 



A D 1- 

found, that a thin plate of the fatty 
matter, wiiich had lost nearly the 
whole of its volatile alkali, by ex¬ 
posure to the air tor three years, 
was almost totally dissolved by the 
eolil alcohol. 

The concrete oily or waxy suh- 
slance obtained in these experi¬ 
ments constitutes the leading ob¬ 
ject ,of researcli, as being the pe¬ 
culiar substance with which the 
ofht‘rwell known matters are com¬ 
bined. Li. separates spontaneously 
by the action of the air, as well as 
by that of acids. 'Ihesn last sepa- 
lale it in a state of g''uater purity, 
the less disposed the acid may he 
to operate in the way of curubiis- 
liou. It 18 requisite, therefore, for 
tins purpose, that tlie fatty matter 
shiiiild he previously difliiscd in 12 
times its weight of hot water ; and 
the muiialic or acetous acid is pre¬ 
fer able to the siilpburic or the 
nitrous. The colour of the waxy 
matter is grayish ; and though ex¬ 
posure to the air, and also the ac¬ 
tion of the oxygenated muriatic 
ai id did produce an apparent 
whiteness, it nevertheless disap¬ 
peared by subsequent fusion, hio 
method was discoiered by which it 
could he permanently bleached. 

The nature of this uax or fat is 
diilereiit from that of any other 
known substance of the like kind. 
Wlieii slowly cooled after fusion, 
its texture appears crvstallirie or 
shivery, like spermaceti ; but a 
spei dy cooling gives it a semi- 
transparency resembling wax. 

1 pun the whole, nevertheless, it 
beeius to approach more nearly to 
the torincr tliaii to the latter ot 
tliesc bodies. It has lc*ss siindl 
than sperniaCidi, and melts at 127" 
1’’.; Dr. Kostock says l)2". Sperma¬ 
ceti reipiires (>• more of heat to fust* 
il, (according to Dr. ISostock 20"), 
The spermaceti did not so .speedily 
become brittle by cooling as the 
adipocere. One ounce of alcohol 
of the strcnglli between .19 and 40 
degrees of Baiiiin's areometer, dis¬ 
solved when boiling hot, 12 gros of 
tins substance, but the same quan¬ 
tity in like circumstances dissolved 
only .10 or 30 grains of spermageti. 
The sepaT.ition of these matters 
>.as also rem.ivk.ib1y different, the 
spermaceti being more speedily 
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deposited, and in a much more re. 
giiiar ami crystalline form. Am¬ 
monia dissolves with singular faci¬ 
lity. and even in the cold, this 
concrete oil separated from tho 
fatty matter ; and by beat it forms 
a transp.irent solution, which is a 
true 80 .ip. But no excess of am¬ 
monia can produce such an effect 
with rmermaceti. 

M. Fonreroy concludes his me¬ 
moir with some speculations on 
the change to which animal sub¬ 
stances in peculiar circumstances 
are subject, [n the modern che¬ 
mistry, soft animal matters are 
considered as a composition of the 
oxides of hydrogen and tlic carbo¬ 
nated a/ote, more complicated than 
those of vegetable matters, and 
therefore more incessantly tending 
to alteration. Jf then the carbon 
bo conceived to unite, with tlie oxy¬ 
gen, either of tho water which is 
present, or of tho other animal 
matters, and thus escape in large 
quantitic-i in the form of carbonic 
acid gas, we shall perceive tho rca- 
sun why thi% coiiver>ion is attended 
witli so great .i loss of weight, 
namely, about nine-tenths of the 
whole. 'Hie azote, a principle so 
abundant in animal matters, will 
form ammoi.ia by combining with 
the hydrogen ; jiart of this will e.s- 
cape in the vaporous form, and 
the rei>t uill*^emain fixed in tho 
fatly matter. 'I'lic residue of the 
animal matters doprivPd of a great 
p.irt of their carbon, of their oxy¬ 
gen, and the whole of their a/otc, 
will eoii.>i8t of a much greater pro- 
purtiun ol hydrogen, together with 
I'arbuii and a minute quantity of 
oxygon. 'I'liis, uccording to the 
tlu'ory of M. Foiircroy, constitutes 
the waxy matter, or adipocere, 
which ill combination with ammo¬ 
nia forms tho animal soap, into 
which the dead bodie.s aro thus 
converted. 

Muscular fibre macerated in di¬ 
lute nitric acid, and afterwards 
well washi'd in warm water, affords 
pure adipocere, of a light yellow 
colour, iieaily of the consistence 
of tallow, of a homogeneous tex¬ 
ture, and of cinirae free from am¬ 
monia. 'J'his is the mode in which 
it is now commonly procured for 
chemical experiment. 
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Ambergris appears to contain 
adipocerc in large c^nantity, rather 
more than half of it being of this 
substance. 

ADIT, derived from aTiatin word 
sigiiitying an approach, is employ¬ 
ed ill mining to subtcrrancoua pas¬ 
sages, slightly inc'.ined, began at 
the bottom of a neighbouring val¬ 
ley, and continued up to the vein 
for the purpose of carrying out the 
minerals, and drawing off the water. 
If the mine require draining, by 
means of a steam engine, it will be 
sullicient to raise the watt i to the 
level of tlie adit. ITie dinien.Mons 
of an adit are nsually six fi'et high 
and three wide, being sulticient to 
allow two persons to pass. 

ADOPTED, a xessel with two 
necks placed between a retort aiida 
rereivor, and servmgto increase the 
length of the neck of tlie foriner. 
ADULAHIA. Vide Fti.siMK. 
AERATED \LKAL1 N E NV ATER, 
wAter impregnated with an alka- 
Jiiie and carbonic acid gas. 

AKRIAIj acid, i-< another name 
for caiboiiic acid gas, whieb sei", 
AEROLITES, mi MlOTEOlirc 
STONES, are compounds of e.iitby 
and mineral ‘ndistauces, which 
have at ditferent times Lillen from 
the atmosphere to the earth. Nu¬ 
merous instances were recorded in 
Livy and Pliuy, as well sis in otliiT 
ancient authors, suid many in- 
atiinces wer% recorded in Liter wri¬ 
ters, and fiom tune to time ac¬ 
counts were given to the w'orld of 
atones having been seen to descend 
from th€* air; but such was the in¬ 
credulity of those who affected to 
be wiser than the rest of mankind, 
that these numerous and well-au- 
thcnticatcd events were .'ittrihiitixl 
to the inlluence of deception and 
vulgar superstition. At iast, how¬ 
ever, philosophical sceptici‘.ni was 
compiAlcd to give way, and thi.s 
was, in no small degree, owing to 
tile valuable labours of an English 
cultivator of science. 

In the i.lth volume of TilToch's 
Magazine is an important chrono¬ 
logical list of meteoric stones. 

Sect. 1 .—JStfore tiie Christian Em. 

JPlvision 1 .—Containing fliosc which 
' can be referred pretty nearly to 
n date. 

14 


A. C. 

1478. Tlie tbundexstone in Crete, 
mentioned by Malcbus, and re¬ 
garded probably as the sytnbol of 
C^ybolc .—Chroniclti oj Paros, 1.18, 
13. 

1451. Shower of stone.s which de¬ 
stroyed the enemies of Joshua 
at Ecth-horon — Josh7ii{, chap. x. 
11 . 

I‘i00. Stonci preserved at Orcho- 
nienos.- - Pfiusanlas. 

IIOS. A mas® of iron upon Afount 
Ida in t’lete.— Chronicle of Paros, 
1 . ‘ 27 . 

70.'i or 704. Tlie >Iuri//c or sacred 
.'■iiJidd, which fell in the reign of 
Nurna. It had nearly the sumo 
shape as those which fell at the 
Cape and at Agram.— Plntarth, 
in Nmn. 

OSi. Stones w'hicli fell upon Afount 
.(^ba, in fill" reign of 'liillus Hos- 
tihiis.— “ ('rebri recidcre vmlo la- 
pidt'sJ’ — lAv. 1. 31. 

<344. Five stones which fell in 

China, in the country of Song_ 

De Cui fines. 

46<i. A large stone at /Rgospota- 
mos, which Anaxagoras supposed 
to come from the sun. It was as 
large as a cart, and of a bnmt 
colour.—“ Qni (.apis ctiam nnne 
ostfuriitnr, inaf;nifndine vrln<t, cn- 
lore ndnsto." — Plutarch, Pliny, 
lib. ii. cap. 58. 

4fi.j. A stone near Thebes.—iSh/io- 
liast of Pindar. 

4(51. A stoni*' fell in the Marsh of 
Anrona.— I'alerins Maximus,jLiv, 
lib. vii. cap. 28. 

34.<. A shower of stones fell near 
Home.— Jul. Ohsequens. 

211. Stones fell in China, along 
with a falling star.— De Guignes, 
icc, 

205 nr 200. Fiery stones.— Plu^ 
larch. Pah. Hlax. cap. 2. 

192. Stone fell in China .—De 

Gtiigni's. 

170. A stone fell in the Lake of 
Alars.—“ Lapidem in Asro Cms- 
tumino in lMci€m Martis de caio 
rtcidissc .^*— TAv, xli. .3. 

DO or 89. ** Kodem causam dlcntte, 
Intcribus coctis pluisse, in ejus 
anni acta relatum est.’* — Plin, 
Nat. Hist. lib. ii. cap 50. 

89. IVo large stones fell at Yong 
in China. The sound was heard 
over 40 IcagacSf— Guignes, 
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BB or 02. Spongy iron fell in Lu- 
cania.— Plin, 

46. Stones fell at Acilla.— Casar. 
38. Six Stones fell in Lcaiig in 
China.—Z>f Gtitfines. 

20. Four stones fell at Po in China. 
—Pe Guigties. 

22. Kight stones fell from heaven, 
in China .—Pt Giiiptes. 

12. A stone fell at Ton-KOuan,— 
pc iinif!,nvs. 

9. Two Stones fell in China.—/le 
Gul^ncs. 

6. Sixteen stones fell in Ning> 
Tcheon, and other two in the 
same year .—De Oiiigncs. 

JJit'ishu JJ .—Containing those of 
wliieh (he date raniiot be deter¬ 
mined. 

The mother of the Gods which fell 
at Pessinns. 

The stone preserved at Abydos.— 

Plin. 

llic stone preserved at Caasandtia. 
— Plin. 

The Bhich stone, and also another 
presen.ed in the (Jaaha of Mecca, 
llu* “ Thunderholt, black, in ap¬ 
pearance like a hard rock, bril¬ 
liant and sparkling,” of which 
the blacksmith forged the sword 
of An tar.—See Qmtrlcrlif Pevictc, 
vol. xxi. p. 22.5. and Antar, 
translated by T. Hamilton, Ksq. 
p. Jft'i. 

Perhaps the stone preserved in the 
roroiialion chair of the kings of 
JhigJand. 

Sccl. 2.— After the Christian Era. 
P. C. 

A stone in the country of the Vo- 
coutini.— Plin. 

452. lliree large stones fell in 
Thrace .—Catrenus and A/urcrl- 
Ihii, i'hronicon, p. 20—” //w 
Irmjion," says Alarcollinusi, “ tre.’f 
inaf^ni tapUfes c c<rto in Throe la 
cccidcrunt.'* 

fiixlh Ventnry. Stones fell upon 
Mount Lebanon, and near Emisa 
in Syria.— Ptmascus. 

About 570. Stones near Bender in 
Arabia .—Alkorany vi. 16. and cv. 
3. and 4. 

648. A Aery Stone at Constanti¬ 
nople .—Several Chronicles. 

823. A shower of pebbles in Sax¬ 
ony. 

IS 


862. A stone fell In Tabaristanf in 
July or August.— De Sacy and 
Quatremere. 

897, A stone fell at Ahmedabad.— 
Quatremere. In 802, according 
to the Chrott. Syr. 

dSl. A atone fell near Augsburg. 
— Alb. Stad. and others. 

008. Two stones fell, one itear 
the Elbe, and the other in tlie 
town of Magdeburg.— and 
Spaiigenberg. 

1000. A mass of iron fell in Djord- 
jan.—Acicf’iuia. 

1021. Stones fell in Africa be¬ 
tween the 24th of July and the 
21st of August. —Pe Sacy. 

1112. Stones or iron fell near 
Aquileja.— J 'aliasor. 

1135 or 1136. A stone fell at 01- 
disleben, in Hiuriiigia.— Spangen- 
herg, and others. 

1164. During Pentecost, iron fell 
in Misiiia.— I'ohrieius. 

1198. A stone fell near Paris. 

1240. Stones fell at Quedliiilmurg, 
Ballenstadt and Blankenhurg, on 
the 26tlL July.— Spangenberg and 
Kii under. 

Thirteenth Century. A stone fell at 
Wurzburg.— Seholtu.\y Phys. Car. 

Betu'een 1251 and 1363. Stones 
fell at Welixoi-Ussing in Russia. 
— (Jitbert’s Annal. tom. 35. 

1280. A stone tell at Alexaudiia in 
1^65 pt.— Pe Sacy. 

1304, Oct. I. Stones fell at Pfied- 
land or Friedljcrg.— Kranz and 
Spangenberg. * 

1305. Stones fell in the country 
of the \ andals. 

1328, Jan. U. In Mortahiah and 
Dnkhaliah_ Qinitremere. ^ 

1308. A mass of iron in the Duchy 
of Oldenbiirgh.— Sitbrand, Meyer. 

1370, May 26. Stones tell at Min- 
deii in Hanover.— lerbeeins. 

1438. A shower of spongy stones 
at Roa, near Burgos in Spam.— 
Prou*>t. 

- A stone fell near Lucerne.— 

C'ysat. 

1401, March 22. A stone fell near 
Crema.— Simonela. 

1492, Mot. 7. A stone of 260 lb. 
fell at Ensisheim near Sturgau, in 
Alsace. It is now in the library 

, of Colmar, and has been reduced 
to 150 Ib.—Trithemius, JJirsaug. 
Annal. Conrad Gesner, Liber de 
fUrvm Fossiiium Figurls. cap. 3. 
c 2 
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p. 6(1, in Uui Opera, Zurich^ 
ISOfi. 

1406, Jnn. 26, or 28. Three stones 
fell between Cesena and Berto- 
iiori .—liuriml and SahclUcus. 

1510. About 1200 stones, one of 
wUirh weipbed 120 lb. and others 
60 llx fell in a field near the rivi-r 
Abdua.—” VoUtr Ji'rrus>nieHs, ttn- 
ritif’s erimia, orfor .sHlphnrfus." 
—Surius, Comn,i'nt. Cardan, Dc 
rennn I orh-lrfti', lib. xiv. e. 72. 

1611, Sept. -1. Sever.d stones, 
some ol whieh weighed 11 lb. 
and others 8 lb. fell at Crenia.— 
Ci HU an Hi iU I i^raln, .ind others.- 

1.520, May. Stones fell lu Arr.igon. 
— liiifiu tiv 

1.510, April 28. \ stone fell in the 

laniuiisin.— lioiiuh. fit' AV. Amthle. 

Between IS Ml and 1.5 j0. 7 V mass 
1)1 iron fell in the forest ol Naiin- 
hofi’.— i 'In oHH'ic oj Uh' Minas oj' 

- Iron fell in Piedinant.—l/c r- 

ntfi .^-iid ScalH^vr. \ 

15IS, No^. 6. A hi i< fc fell at 

M.m-^feld in 'riiuiing..i.— Uuintv, 
til' iSf, Aiiiithli. 

1.5.>2, May I'l. Stones fell in Thu¬ 
ringia nr‘.)r Selilohsmgeu.— Upan- 
fft'iiOi rs. 

15.5'!. Two largi* stone.s, as large 
•IS a man's head, fell at MiseuliS 
in llungsiry. whieh are .s.iid to 
b«- pre-eiw ed 111 the Treasury at 
A'ienn.i.— Sllitiifnxi. 

l.)ol. May 17^ A stoni> railed the 
1)1 ,/til/ff, fell at Torp.iu and 
I-alenhori'.--f.V¥««’r and <!*' Boot. 

l.'isa, M.iy 27. .Stones fell near 
(Jyttingen.— Haunt'. 

ISS*!, July 26. A stone, .10 lb. 

weirht, fell i’l Thuringia. It 
was .so hot that no person could 
touch it.'— Bnihartl. Dlrarnts. 

15S.'l, Jan. 0. Stones lell at Cas- 
Irotillari.— Casto, Mircati, and 
Iinjrtyati. 

- in the Ides of Jan. A atone 

of 30 lb. re.Hembling iron, fell at 
Jlos.a ill Liivadie. 

- M.irch 2. A stone fell in 

Piodnioiit of the size of a gre¬ 
nade. 

1501, June 10. Some large stones 
fell at Knnersdof.— Lucas. 

1506, March 1. Stones fell at Cre- 
valcose .—Mitta relit. 

In the Bu'teentfi ('enfury, not in 
1603. A stone foU in the king- 
16 


dom of Valenria.—Ctejitw and the 
Jesuitv of Cutmbra. 

16lb, August. A great fall of stones 
took place in Styria.— Statauws. 

- \ uietallie mass tell in JJohe- 

nna.— Khronltnul. 

Ii521, April 17. -V mass of Iron fell 
about 100 miles S. I'i. of Lahore. 
— JthaH Ciiiir’^ il/)')//o))-^. 

1622, Jan. 10. A .stone lell in De- 
■Mirisriire — But/ipli. " 

1628, \pril *1. Stones fell near 
JLiilrud in Berkshiie, one of 
tueiu weighed 21 lb. -(Jent. yl/oif. 
Dee. 1706. 

hf.ll, Oct. 27. Stones fell in Clia- 
rollois__ Morinii',. 

1635, June 21. i\ .stone fell inVago 
III Italy. 

-- Jul> 7, or iSept. 20. A stone, 

weighing .about II oz. fell at 
Cdlec-.— i ftliMiitri, Opere, vi. O'!. 

1636, iMareli 6. \ burnt looking 

Slone fell between ^ag.iu and 
Diihrow in Silesi.i. — Lucas and 
< 'la f (rhfs. 

1637, Nov. 29. (l.issendi says, a 
stone of a hl.iek metallic eolonr, 
fell on .Motiiit Vai.sioii, between 
Guilliaitme and Perne in Pro¬ 
vence. It weighed 51 lb. aucl 
had the size and .shape of tho 
human head. Its sperific gravity 
was 3.5. —(lasst/uli, Opera, p. 06. 
Lyon.s, 16.58. 

16-12, August 4. A stone weighing 
4 lb. lull butiveeii Woodbridge 
.uid jMdboroughin Siiflblk. — Cent. 
d/</g. Dee. 1706. 

1043, or 1611. Slones fell in the 
sea.— D 'iiofbrain. 

1017, Feb. 18. A .stone fell near 

Fwicxau_iS’i hmid. 

• - 7\iignst. StoTie.s fell in tho 

baillage of Stolzeiiem in West- 
phcilid.— (lilbtrt'v A nntil. 

Between 1617 and 1654. A mass 
fell in the sea. — Willnutn. 

16.50, .\iigust 6. A stone fell at 
Don Irecht.— SensLuesd. 

16.54, Marcli 30. Stones fell in the 
Island of Funen. Barllwlinns. 

A largi' stone fell at Warsaw.__ 

Petr. Bortllus. 

A small stone fell at Milan, and 
billed a Franciscan. —Museum 
Srptallanum. 

1668, June 19, or 21. Two stones, 
one 300 lb. and the other 200 lb. 
Weight, fell near Verona.—Le- 
gallois. Conversations, &c. Fans 
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1072, Valionieri, Opere, ii. p. 04, 
0(i. Mmttanan and Frttncisco 
Varli, who published a letter, 
I'oritaiiiiiiK several curious no¬ 
tices respeetiiig the fall of stones 
from the hea\t“ns. 

ion, Feb. ‘27. aunn'H fell in Sua- 
bia.— Cilhirt's In/n/f. tom. xxxiii. 

107';^. \ ht'tne fell in the fields nr.ir 

Diftlmg. —“ •\o.sfri.'i ti'mjmribut 
in partifnix (jol/i<F ('ixjMtiu/tfr, 
lapis mazme quantitatiic nubihus 
crcidit .’*—Sei* Leonanlus, i/f L'fv/i- 
mis, lih. i. cap. 5.; and Mcmorie 
dflla Sini(/ti Volomburiii Ftorni- 
tma, 1747, vol. i. i1i.ss.vi. p. 14. 

ion, Oct. (i. Two large stones fell 
near Olaris. — Sr/tiufhzir. 

Between Itii.'i and 1077. A stone 
tell mto a tisUing-bOiit near Cop- 
iiisliaw'. — VV\illace’s Arnntnt of 
Orkney, and Gent. Mug. Jiil*> 

I soil. 

1677, iMayuS. Several stones, which 
probably contained copper, fell 
at Krniundorf near Koo.scnliaven. 
—Misi, Nat. (!nr. 1677. App. 

16S0, May 18. Stones fell at l.ion- 
<loii.— King. 

16117, Jau. l.’t. Stones fell at Peii- 
■ oliiia iieJir Sienna.— Soldani’Alter 
Gabrieli. 

16!H>, May 10. A stone fell at Wal 
hing.— Sc/n'Urhzrr. 

1700, June 7. A stone of 72 lb. fell 
at Larissa in Macedonia. It 
smelled of sulphur, and was like 
the scum of iron .—Paul Lucas. 

1722, June 5. Stones lell near 
ScheltLis in Freibingen.~-dJcic/icf- 
In'ck. 

17*i:i, June 22. About 33 stones, 
bbu'k >iTi(l metallic, fell near 
Fli'.slov.'itz lu lloheiuia .—lltist and 
Sfcpltug. 

1727, July *.’•!. Stones fell at Lilas- 
chit 4 in iloheinia_ Stepling. 

17.'H, August 18. Stones fell near 
farpeiitras.— faslillon. 

174'J, Uct. ‘lb. Stones fell at Ras- 
gr.id.— Gilbert's Annul, tom. 1. 

-to 1741. A large stone fell in 

winter in Greenland.— Kgcdc. 

17-18. Stones lell at Liboschitz in 
Bohemia.— Stepling. 

l?.*!^, Oct. 1. A large stone fell at 
>iiort near Goutancen.—-Iluarti f 
and i^alande. 

1751, May 26. Two masses of iron 
of 71 lb. and 10 lb. fell in the dis¬ 
trict of Agram^ the capital of 
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Croatia. The largest of these is 
now in Vienna. 

1753, Jan. A stone fell in Ger¬ 
many, in Bichstadt. — Caiallo, 
iv. 377. 

--July 3. Four stones, one of 

which weighed 13 lb. fell at 
Strkow near 'I'abor. — Stepling, 
“ De Pinna, lapiriea, aniu 1753, 
ad Sfrkow, ct cjus rausis, mtdi- 
tatio," p. 4.—Frag. 1754. 

-Si’pt. Two stones, one of 26 

lb. and the otlier of 11 lb. fell 
near fbe >inagus of Japona.'t and 
Flu in Breiic. — jAulunde and 
Itiehai d. 

ITbii, July. A stone fell in Cala¬ 
bria, at Terraiiuova, which weigh¬ 
ed 71b. 7^0/j. — Doiniii. Tula. 

17(i6, end ot July. A stone fell at 
xMbereto in Modena.— TroUi. 

-August 15. A .stone fell at No- 

> ellara.— Troili. 

17IW, Sept. 13. A stone fell near 
JiUci; III Maine. It w'as analyzed 
by Laioisier, Ac.— Altm. Aciut, 
Par. 

- A stone fell at Aire.—il/ttw. 

Acad. Par. 

1768, JSov. 20. A stone, weighing 
381b. lull at Maucrkircheu m Ba- 
1 ana. — [inhoj. 

177.3, Nov. 17. A stone, weighing 
01b. 1 oz. fell at Sena lu Arragoii. 
— Proust. 

1775, Sept. 10. Stones fell near 
tlodach in Cohourg. — Gilbert’s 
Annul, (oni. xxiii. 

--or 1776. Stones #L-ll at Obru- 

teza ill \ olhynia.— Gilbert’s An¬ 
nul. tom. XKXi. 

1776 or 1777, Jan. or Feb. Stones 
fell near l<'a.briauo. — Soidani^tid 
.'I WfM/< tti. 

1770. Two stones, weighing 3}nz. 
iMch, U-ll at Fettiswoode in Ire- 
Liiiil. — Itinglcy, in Gent. J/i/g. 
S<‘pt. 1706. 

1780, April I. Stones fell near 
Bee.stoii ill England. 

Post. 

1782. A stone fell near Turin.-— 
Tata and Amoretti. 

178.5, Feb. 19. Stones fell at £ich- 
stadt.— Picket and Kfalz. 

1787, Oct. 1. Stones fell in the pro¬ 
vince of Charkow in Russia.— 
Gilbert’s Annal, tom. xxxi. 

1700, July 24. A great shower of 
stones fell at Barbotan near Ro¬ 
quefort, m the vicinity of Bour- 
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deanx. A aiaiis, 15 inchea in 
diameter, penetrated a hut, and 
killed a herdnnan and a bullnck. 
Seine nf the stones weighed 2511>. 
and others 3Ulb.— Lami'f. 

17U1, JMay 17. Stones tell at Cas- 
scl - Jlerardenga, in Tuscany.— 
SoMunl. 

17114, June 10. Twelve stones, one 
of which weighed 7^o%. fell at 
Sienna. Howard and Klaproth 
have analyzed these stones. — 
Pfut. TniJi.s. 1704, p. lO.'l. 

171»5, April 1.1. Stones fell at (’ey- 
lou.— lU'rk. 

-Dee. 13. A large atone weigh¬ 
ing Hi lb. fell near \V old Cottage 
in Yorkshire. No light accom¬ 
panied the fall. — (Jt Hi. Altif. 
1700. 

17yo, Jan. -4. Stones fell near Bo- 
lajd-t’erkwo in Russia.— Gtllx^t’s 
tUmal. toia. xx'vv. 

--l*’eb. If). A stone of 10 lb. fell 

in l*oitiigdl.—Southi'y’s JjPttei-t 
Jrot/i SjxtiH. 

175)8, March H, or 12. Slones, one 
of which was the .size of a calt's 
head, fell at Sales.-— Murquis f/e 
Drte. 

•-Dec. ID. Stones fell in Ben¬ 
gal_ Jfonard, /.ortf } alrnfia. 

175)0, April 5. Stones fell at Batan- 
roiige on the Mississippi.— Uci- 
jH'it I'/irotuclv ol tin' D </r. 

1801. Stones fell on the Island of 
I'onneliers .—liortt th' iS'l. J lurfHt. 

1S02, Si'pt. Stones fell in Scot¬ 
land i Monthly Mugazinv, Oct. 
Ia02. 

18').'J, \pril 2(J. A great f.ill of 



iiunilier, and the largest weighed 
about 17 lb. 

—— ()i t. a. .Stones fell near Avig¬ 
non.- -Ji/hi. Unt. 

-Dec. 13. A stone fell near 

Kggcnfelde. in Bavaria, weighing 
lb.— tm/ioj. 

1804, April 5. A stone fell at I’os- 
sil, near Glasgow. 

-1807. A stone fell at Dord 

recht.— fan hvek. (Julkoon. 

1805, March 25. Stones fell at I)o- 
Tonitisk in Siberia. — (Ulbert^s 
Anmtl. tom. xxix. and xxxi. 

— June. Stones, Cfn eved with a 
black crust, tell in Constanti¬ 
nople. 

1800, March 15. Two stones feU at 


St. Etienne and Valence; one of 

them weighed 8 lb. 

1806, May 17. A stone weighing 2^ 
lb. fell near Basingstoke in 
Hampsliirc .—Mottihly Magtezim . 

1807, jVldrch 13. (June 17, accord¬ 
ing to hiicas.) A stone of 100 lb. 
fell at l’'iiaocliin, in the province 
pf SmolcH'.k.o in Hiuisia. — Cil- 
bvrt,*!* AhhhI. 

-Dec. 11. A great shower of 

.stones ieil in-ar Weston in Con- 
nectii in. M.isses of 20 Ih. 25Ih. 
aud.'Dlb. were ionxui.—>Sittimun 
and A ntg^lvy. 

1808, April ID. Stones fell at Borgo 
San- Donuio .—(hndotti and fipug- 
nun}. 

-iMaj’ 22. .Siiines weighing 4 lb. 

or Alb. fi'il near Stanucra in Mo¬ 
ravia.— liibl. tint. 

-Sept. Stones fell at Lissa in 

BoheniM. -/Je St hrnbtrx. 

180 !>, June 57 . A stone of (loz. fell 
on boiird an American TC&sel, in 
latitude 300 5^' N., and longi¬ 
tude roo W W lit hi. Hrit. 

I81D, Jan. ,30. Stones, some of 
which weighed about 2 lb. fell in 
Caswell county, North America. 
Phil. Mug. vol. XKxvi. 

■-July. A great stone fell at 

Shahabad in India. It burned 
file villages, and killed several 
men and women. — Phil. Mug. 
xxxvii. p. 236. 

Aug. 10. A stone weighing 7J 
lb. fell in the county of Tip- 
poniry in lieland.— Phil. Mug. 
vol. xxxviii. 

-Nov. 23. Stones fell at Mnr- 

telle, \ illerai, and MonlinbrulK, 
ill the departmeut of the I^mret; 
one of them weighed 401b. and 
the other W\h.— Aith. Juurnal. 
TOl. XaXIX. p. 1.58. 

1811, March 12, or 13. A stone of 
15 Ih. fell ill the vi'lage ot Kong- 
iiiihowbli, near ItouK-a in Rus¬ 
sia.— Bruce’s \nnru‘an Journal. 
No. 3. 

-July 8. Stones, one of which 

weighed 3joz. fell near Balan- 
guillas in Spain. — Bibl. Brttt 
tom. xlviii. p. 162. 

1812, April 10. A shower of stones 
fell uear llionlouse. 

-x\pril 15. A stone, the size of 

a child’s head, fell at Erxleberi. 
A specimen of .it is in the pos- 
sesBioa of Prof^essor Haussiaaa 
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of Brunfrwlclc.~-f7iwcrrf Annal. 
xl. aud xli. 

181*2, Aui;. 5. Stones fell at Chan- 
tonay.— 1ir(K hanf. 

Marrh 11. Stones fell at Cu- 
tro in Calabria, during a great 
fall of red dust.— Bibl. Brit. Oct. 
ISI.'l. 

-Sepl. PandlO. Several stones, 

wn- of which weighed 171b. fell 
near Limerick in Ireland.— Phil. 
Hftig. 

1814, Feb. 3. A stone fell near 
Bacliarut in Russia. — Gilbert’s 
Annul, toni. 1. 

-Sept. 5. Stones, some of which 

weiglnul 18 lb. foil in the vicinity 
of Agen.— P/til. Mug. vol. xlv. 

-Nov. 5. Stones, of wliieh 19 

were found fell in the Doab in 
India.— Phil. Mug. 

1S15, Oct. 3. A large stone foil at 
Chassigny near Jjangres. — Pis- 
foliet. 

1810. A stone fell at Glastonbury 
in Somersetshire.— P/nl. Mug. 

1817, May 2 and 3. llicrc is rea¬ 
son to think, that masses of 
stone fell in tlic Baltic after the 
great meteor of Gottenburg.— 
(Jhladni. 

1818, Feb. 15. A great stone ap¬ 
pears to have fallen at Tiimogc, 

Imt it has not been disinterred_ 

(fuzvtte de France, Peb. 25, 1818. 

-July 29, 0. S. A stone of 7 

lb. fell at the \iUage of Slobodka 
ill .Smoicnsko. It penetrated 
nearly 10 inches into the ground. 
It had a brown crust with lue- 
tallic .Spots. 

LIST nv MASSES OF IRON SUPPOSED 
TO HATE FALLEN 1' ROM THE 
HLAVLNii. 

Sect. \.~-Spon!'y or Srllular Masses 
containing iMckel. 

1. The mass found by Pallas in 
Siberia, to which the Tartars 
ascribe a meteoric origin .—t oy- 
oges fie Pallas, tom. iv. p. 545. 
Paris, 1793. 

2. A fragment fonod between 
Eibenstock and Johanugeorgen- 
stadt. 

3. A fragment probably from Nor¬ 
way, and in the imperial cabinet 
of Vienna. 

4. A small mass, weighing some 
pounds, and now at Gotha. 

10 


5. Two masses in Greenland, out 
of which the kiiivc.s of the Esqui¬ 
maux were made.—See UuiLs’s 
Account of an FjpcdUiou to the 
drctic Regions. 

Sect. 2.— Solid Masses where the 
Iron crisis in Hhomholdt or Oc- 
tokrdrons, composed of Strata, 
and containing Nickel. 

1. llie only fall of iron of this kind, 
is tliat which took place at Agram, 
in 1751. 

2. A niiLss of the same kind has 
been found on Die right bauk 
of tlic Senegal. — Poinpugnon, 
Forster, and doftihern/. 

1. At the Cape of Good Hope; 
Stromeyer has lately detected 
cobalt 111 this mass.- - Van Morans 
and Dunkclmun ; Brandt's Jour¬ 
nal, vol. vi. 10*2. 

1. In dill'ereut parts of Mexico.— 
Sonnen-hnndi, I/uniho/df, and the 
Gazette de tom. i. and v. 

i. In the province of Bahia in 
Brazil. It is seven feet long, 
four feet wnde, and two feet 
thick, and its w'cight about 
l4,000 lb. — Mornay add Wot- 
lasfon ; Phil. Trans. 1816, p. 
270, 281. 

6. In the jurisdiction of San Jago 
del Estera. — /f mALi dc Cu'lis, in 
the Phil. Trans. 1788, vol. Ixxviii. 
p. 37. 

7. At Elbogen in Bohemia.— Gtl- 
hert’.'t Annal. xlii. tnd xliv. 

8. Near l.if*narto in Hungary. 
Ditto, xlix. 

The origin of the following masses 
seems to he uncertain, atTlhey 
do not contain nickel, and have 
a diH'ercnt texture trom the pre¬ 
ceding :— 

1. A mass found near the Red 
River, and sent from NewOrh^ans 
to New York.— Journ. dts Mines, 
|812, Brace's Journ. 

2. 4 mass at Aix-la-Ghapclle con¬ 
taining axsonic.—Gilbert's Annal. 
xlTiii. 

3. A mass found on the hill of 
Brianza in the Milanese. — 
Chladni in Gilbert’s Annal. 1. ' 
p. 270. 

4. A mass found at Groskamdorf, 
and containing, according to 
Klaproth, a little lead and > 
copper. 
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There is not, perhaps, any thing 
in the lii(«toT> of science more t;x- 
traordinary and curious than the 
fall of MO many stones from the air ; 
and the attention of chemists has 
been directed to analyze them, 
to ascerluln of what they are com¬ 
posed. They ha^e been found to 
consi.st almost always of tlie same 
component parts; and altogetlii'r 
independent in tlieir forni<itiaii,Mul 
distinct Irom the substances con¬ 
tained in the neighbourhood uhere 
they hnve talleii. 'I'liey have been 
found to have a thin dark cin.st nn 
the outside without gloss, with 
some asperities. Iiiteiniilly they 
are gre>ish, of a giaiiuUted tex¬ 
ture, more or Jess Jme. The crust 
is hard enough to emit spaiks with 
steel, and iiia> be broken b) a 
slight blow of a hammer. 1*^ ap¬ 
pears to ha\e tbe properties of 
attractable oxide of iron. The crust 
for tht' most part contain* nickel 
couibiued with iron ; in some m- 
shuicuM nickel has not been found ; 
but cbroraiuiu has always been 
found, and is, Iherelore, deemed 
the comstiuit iharaetenstic ol aero¬ 
lites. Martial p^rites is also found 
in aerolites oJ a reddish colour, 
black u hen powdered, not very 
iinii in its texture, and not attract¬ 
able by th<* in.ignet. Tliti pyrites 
examined by Mr. Herschcl, was 
found to contain-— 

li on . ..08 


Sulphur.13 

>« ickel.0 


Extraneous earthy matter. 13 

- 

100 

In the metallic particles difl'used 
through the mass, the nickel was 
ill the proportion of one part to 
three of iron. The small particles 
of iron iu a perfectly metallic state, 
give to the whole mass the quality 
of being attracted by the magnet. 
'Jlic whole is connected together 
by a substance of earthy coiisisl 
ciicc, in most so soft, that it may 
easily be broken by the lingers. 
Magnesia and silcx are the earths 
found in aerolites. 

Solitary iiiaiises of iron have been 
found iu Siberia, Senegal, and 
South ^Vriierica, which have been 
found on examination to contain 
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nickel, and to be of A cellular tex¬ 
ture, or 1.0 have earthy matter dis¬ 
seminated amongst the metal: 
hence, the.^e masaos of iron have 
been supposed to be of nieteoric 
origin. 

In all instances where authentic 
accounts have been given of the 
f.ill of aerolite*'^, there baa been 
seen a luminouM nietf‘or, exploding 
with a loiul ij'iiso immediately "^ire- 
ci'diiig tli>' t>i11, and this has been 
supposed to be the cause. Tlicse 
stoues, also, it they were handled 
soon alter their fall, were found to 
be hot. This has mduced some to 
eoiishler wliefhi’r thcie bodies 
might not h:i\o .it tbe time bmught 
together firm matti r Jloatiiig in the 
atmosphere. Others have supposed 
that they might have been pro¬ 
jected from volcanoes; whilst some 
have sugge.itcd that they might be 
bodies wandering through spare, 
aiifl at li'iigth brought w'lthm the 
tpliere of the earth's attraction. 
Thei e is another opinion, which 
ascnlx’s Ihe origin of these bodies 
to the. moon, from w'hich they arc 
.supposed to be projected by the 
force of immense volcanoes; and 
calculations have been made by 
which it has been endenroured to 
shew, that tbe power necessary in a 
lunar volcano to project .in aerolite 
beyond tbe sphere of the moon's 
attraction, and wathiu that of the 
earth, was no way so great, but tliat 
th(* lunar v olc.uioes might be sup¬ 
posed to posMes.s it. 

'Tools made of iron, alloyed with 
nickel, wi*re found in possession of 
the natives ot the coast of llatfiu’s 
bay, by tbe n.ivig!itor.s sent out to 
explore the Arctic regions. It is 
supposed to be of nieteonc origin, 
'I'lie phenomenon ot n>d snow seen 
both ou the coast of Baltin's b.iy 
and at ,Spitsbergen attracted much 
attention. This colouring matter 
h.is been found to h < \ e- its origin 
Irom a \ery minute fungus which 
grows upon tbe snow', and wliieli 
has been considered a species of 
uredo, and has been denouiinated 
uredo nivalis. 

AKROMETER. An instrument 
to ascertain the hulk of the gases 
in pneumatic experiments. 

AEROSTATlOiN i.s tlu* art of cans- 
ing ballpous to ascend in the air. 
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Thifi subject belongs to natural 
philosophy. 

/fTlTES. OR EAGLE STONE, is 
a name that has been given to a 
kind of hollow geodes of oxide of 
iron, often mixed ivith a larger or 
Hmtillor quantity of silex and alu 
itiiiiH, eoiitainiiig in tlicir cavity 
some couerotions, ■which rattle on 
sh.ikipg the stone. It is of a dull 
pale colnijT, composed ot concentric 
layers of lanous magnitudes, of .in 
ov.il or polygon.il form, and often 
polished- Eagles were saiil to car¬ 
ry iheiii to their nests, wheiiee 
their name ; .md supers'ifion for- 
iiieily iscribed wonderful virtues to 
them. 

AKFIM'n . See ATTRACTION. 

At;AbMA'J't)lA'rE, HILDSTKIN, 
on FItil'llIi-STONE, is a niincrsil 
found ill t'hiu.i, and brought thence 
rut into grotesque ligiires. It dillers 
tiom steatites iiinot containing any 
iii.igiiesia. 11 has heen found at Nay- 
gag m'rr.insylvania .uid Glyderbeek 
111 Wales. It is transliieent on the 
edges, iini't’inus to file touch, and 
yn Ms to the nail. Specilic gr.ivity 
^. 8 . It fuses into a transparent 
ybass. 

AGAlllCl’S. The mushroom, a 
genus of the order Fungi. Miisli- 
I'ooiiis .ippear to appro.uli n.-arer 
to the ii.itiire of animal matter, 
th.iii any other produetions of the 
vegel.ible kingdom, as, besides hy¬ 
drogen, 0 x 5 gen, and e.irbou, they 
timtciiu ii eoiistderable portion of 
nitiogen, and yield ammonia by 
«li:,till.ition. Prof. Proust has like¬ 
wise discovered in them the ben¬ 
zoic acid, and pliospliate ot lime. 

A few of the species are eaten 
in 'his eouiilry, but m.iny are re¬ 
corded to have produred poisonous 
etteets; though in somi; foreign 
rountries, particularly in Russia, 
very few are rejected. Perh.ips it 
of importance, that they should 
be fresh, thoroughly dressed, and 
not of a coriaceous texture. The 
Russi.ins, however, .ire very fond 
of the A. pipi ratits, which we deem 
poisonous, preserved with salt 
throughout the winter: nnd our 
hetchvp is m.ide by sprinkling 
iiiiislirnoms with salt, and letting 
them st.ind till great part is re¬ 
solved into a brown liquor, which 
is then boiled up with spices, Thu 
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A . ^peratus has been recommend¬ 
ed in France to consumptive people. 
The A. muscurivs has beim pre¬ 
scribed in doses of a few grains in 
cases of epilepsy and palsy, sub- 
seiiucut to the ^yiug up of erup¬ 
tions. 

lu pharmacy two species of 
boletus have formerly been used 
under the name of agaric. The 
Ji. pint litriris, or mate agaric 
of the shops, was given as a purga¬ 
tive, either in substance, or in an 
extract made with vinegar, wine, 
or an alkaline solution : and the 
li. igviarius, spunk, or touchwood, 
called female agaric, was applied 
externally as a styptic, even alter 
amputations. For tliis purpose the 
soft inner siibstarice was taken, 
and beaten witli a hammer to ren 
der it still softer. That of the oak 
was preferred. 

Miiderii chemists in analyzing 
mushrooms have discovered an in¬ 
soluble portiem resendilmg woody 
fibre, yet being less soluble in al¬ 
kalis, and yielding a nutritive food, 
has been considered a peculiar 
product, and has been denominated 
tungin. Two new acids, tho 
bole tic and the fungic, have also 
been the result of these researches. 

AGARIClbS MINEKALIS, the 
mountain milk, or mountain mutl, 
of the Germans, is one of the purest 
of the native carbonates nt lime, 
found chiellv in the clefts of rocks, 
and at the bottom of some lakes, in 
a loose or seini-iudurated form. It 
has been used internally in hiemor- 
rhages, stranguary, gravel, jind 
dysent«:>rios ; and externally as an 
application to old ulcers, and weak 
and watery eyes. 

M. Fabroni calls by the name of 
mineral agaric, or fossil meal, a 
stone of a loose consistence found 
in 'J'uscany in considerable abun¬ 
dance, of which bricks may be 
made, either with or without the 
addition of a twentieth part of 
argil, so light as to float in water ; 
and which he supposes the ancients 
used for making their floating 
bricks. This, however, is very diL 
ferent from the preceding, not 
being even of the calcareous genus, 
since it appears, on analysis, to 
consist of silex 65 parts, magnesia 
19 , water 14, aTjg;il I'i, lime S, 
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iron I. Kirwau calla it argillo- 
murltf. 

AttGRECJATE. When bodies of 
tbu samp kind arc united, tlie only 
coii&pqitencp is, tliat one larger 
body is produced. In this case, the 
united mass is called an aggregate, 
and does not dilTer in its eheuiical 
properties from the bodies from 
whieli it was origiu.illy made. Kle- 
luentiiry writers call the smallest 

{ larfs into wliieli an aggreg:.te i an 
Hi ditided without destroying its 
eliotnical properties, integrant 
parts. Thus, the integrant parts of 
cotninon salt are the pinallest parts 
which can be conceived to remain 
without rliiinge ; and beyond these, 
any furtht'r subdivision cannot be 
made without developing the coin- 
poiieiit parts, namely, the alkali 
and the acid ; vvhicdi are still further 
Tesolvable into Uieir constituent 

principles. 

AG HI C V LTUR AL CH TiMl STR Y 
is the seienre by w'liich chemical 
knowledge is applied to elfeet im- 
flrovcments in the cultivation of the 
soil. Dr. Coventry, Professor of 
Agrir,ultuTe in tlie I'niversity of 
Edinburgh, has dilTiiscd much 
knowledge in. this subject; and Sir 
Humphrey D.ivy's Lecturi's on 
Agricultural t’heniistry, are a trea 
sure of knowdedge to every enlight¬ 
ened cultivator. 

Agrirultiiral chemistry, accord¬ 
ing to Sir H. Davy, has for its ob¬ 
jects all those changes in the 
arrangements of matter connected 
witli the growth and nniirish'meiit 
cHjfplants ; the comparative, values 
of their produce as food ; the con¬ 
stitution of soils ; the manner in 
which lands are enriched by ma¬ 
nure, or rendered fertile by the dif¬ 
ferent processes of cultivation. 
Inquiries of such a nature cannot 
but be interesting imd important, 
both to the theoretical agriculturist, 
and to the practical farmer. To the 
first, tliey arc necessary in supply¬ 
ing most of the fundamental prin¬ 
ciples on which the theory of the 
art depends. To the second, they 
are useful in adbrding simple and 
easy experiments for directing his 
labours, and for enabling him to 
pursue a certain and systematic 
plan of improvement. 

It is scarcely possible to enter 

22 


upon any Investi^tiou in agri- 
culture without finding it con¬ 
nected, more or less, with doctrines 
oi elueidalious derived from che¬ 
mistry. 

If land be unproductive, and a 
system of amelioriiting it is to he 
attempted, the sure method of ob¬ 
taining the obji-rt is by iletermniiug 
the '’(lUse ill iTn sterility, which 
mu.Ht iieec'.' arily depeml upon*some 
defect in the cniistitution ol the 
soil, which may be iMSily disco 
covered by chemical analysis. 

Some lands of good .ipparent tex¬ 
ture are yet sti'rile in a hiph de¬ 
gree ; and comniou observation and 
common practice allbrd no nicivii!. of 
ascertaining the c.ia.<«e, or of re¬ 
moving the effect. The applicafioii 
of chemical te.st.*! in siudi (‘ase.s is 
obvious ; foi the soil inui.t < ont-iin 
some noxious principle which may 
he easily discovered, and probably 
easily destroyed. 

Are any of the salts of iron pre¬ 
sent / they may be decoiuimsed by 
lime. Is thcie an excess of siU- 
eioiis sand 1 the: system of im¬ 
provement must depend on the 
application of clay and i‘aleriTeou.<i 
matter. Ts there a delect of calca¬ 
reous matter ? the reniiuly is ob¬ 
vious. I.s an excess of vegetable 
matter in d waited ! it may be r<'- 
inovcd by liming, paring, and burn¬ 
ing. Is there a dehciency of vege_ 
table matter 1 it is to be supplied 
by manure. 

A question concerning tlie diffe¬ 
rent kinds of limestone to be em¬ 
ployed in cultivation at ten occurs. 
To determine thi.- fully m the com¬ 
mon way of experience, w'oii'd de¬ 
mand a considerable time, pevtiaps 
some years, and trials which might 
be injurious to crops ; but by sim¬ 
ple clieiuical tests the nature of a 
liipestono is discovered in a few 
minutes ; and the iitness of its ap¬ 
plication, whether as a manure for 
different soils, or as a ceineut, de¬ 
termined. 

Peat eartli of a certain consist¬ 
ence and composition is an excel¬ 
lent manure; but there are some 
varieties of peats which contain so 
large a quantity of ferruginous 
matter as to be absohitnly poisonous 
to plants. Nothing can be more 
dimple thttn the chemical operation 
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for detcmainiDR tlie naturei 
the probable uses of a substance of 
this kind. 

Tlirro has been no question on 
which more diltercnce of opinion 
has existed, than tliat of the state 
in which manure ought to be 
ploughed into tins land; whether 
rt'cent, or wlicui it hu.s gone through 
tlie procesKT of fennentation : and 
this questicnt is still a subject of 
discussion ; but whoever v/ih refer 
to the simplest principles of che¬ 
mistry, cannot entertain a doubt 
on the subject. A.s soon as dung 
begins to decompose, it tiirow.-i otf 
its volatile parts, which are the 
m.'ist valuable and most eiheient. 
Dung which has fermented, so a.<i 
to become a mere soft cohesive 
mass, has gener.illy lost from one- 
third to one-half of its most useful 
constituent eleinenls. It evidently 
should be applied as soon .i.’i fer- 
menutioii begins, th.at it may exert 
its full action upon the plant, ^md 
lose none of it» nutritive powers. 

It would be eri.sy to adduce a 
multitude of other instances of the 
same kmd ; but siifHeicnt has been 
said to prove, that the connection 
of chemistry with agriculture is not 
founded on'mere vague speculation, 
but that it offi’Ts principles which 
ought to be understood and fol¬ 
lowed, and which in their progres¬ 
sion and ultimate results, can 
hardly fail to bi* highly beneficial 
to the community. 

A 111 was, till lately, used as the 
generic name tor such iin isible and 
exceedingly rare fluids as possess 
a very high degree of elasticity, 
and are not condensable into the 
liquid state by any degree of cold 
hitherto produced; but as this term 
is coinmniily employed to signify 
that compound of aeriform fluids 
which constitutes our atmosphere, 
it has been deemed advisable to re¬ 
strict it to thu sigiiillcation, and to 
••inploy as the gt'neric term the 
W'ord UAs, for tlie diflerent kinds of 
air, except what relates to our at¬ 
mospheric compound. 

air (ATMOSPIimilCAIi or 
COMMON.) The immense m.ass of 
permanently elastic fluid wluch 
surrounds _ the globe we inhabit, 
must consist of a general assem- 
Mage of every kind of air which 
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can bo formed by the various bodies 
that compose its surface. Most of 
these, howev'er, are absorbed by 
water: a number of tliem are dc* 
composed by combination with each 
other; and some of them are sel¬ 
dom disengaged in considerable 
quantities by the processes of na¬ 
ture. Hence it is that the lower 
atmosphere consists chiefly of oxy¬ 
gen and nitrogen, together with 
moisture and the occasional va- 
ours or exhalations of bodies, 
he upper atmosphere seems to be 
composed of a large proportion of 
hydrogen, a fluid of so much less 
specif gravity than any other, that 
it must naturally ascend to tlm 
highest place, where, bein^ occa¬ 
sionally set on fire by electricity, it 
appears to be the cause of the 
aurora borealis and fire-balls. It 
may easily be understood, tliat this 
will only happen on the confines 
of the respective masses of com¬ 
mon atmospherical air, and of the 
inflammable air; tliat the combus¬ 
tion will extend progressively, 
though rapidly, in flashings from 
the place where it commences; and 
that when, by any means, a steam 
of inflammable air, in its progress 
toward the upper atmosphere, is 
set on fire at one end, its ignition 
may be miirh more rapid than what 
happens higher up, where oxygen 
is wanting, and at the same time 
more definite in its figure and pro¬ 
gression, so as to form the appear¬ 
ance of a lire-ball. 

llmt the air of the atmosphere is 
so traqsparcut as to be invisiblef^ 
except by the blue colour it reflects 
when in very large masses, as is 
seen in the sky or region above us, 
or in viewing extensive landscapes; 
that it is without smell, except 
that of electricity, which it some¬ 
times very manifestly exhibits; 
altngctlier without taste, and im¬ 
palpable ; not condensable by any 
degree of cold into the dense fluid 
state, though easily changing its 
dimensions with its temperature ; 
tiiat it gravitates and is highly 
elastic, are among tlie numerous 
observations and discoveries which 
do honour to the sagacity of the 
philosophers of the seventfienth 
century, 'lliey likewise knew that 
this fluid is iuwpensably neoesiiary 
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f A corabustion ; but bo one, except 
tlio great, though neglerled, John 
Mu>ow, appears to have formed 
any fjroper notton of its muuuer of 
iuMiag in that process. 

air of the atmosphere, like 
other Utiids, appears to be capable 
of holding bodies in solution. It 
takes up vater in considerable 
quantities, with a diiniiiution of its 
«Nvn specific gravity ; from wliich 
eirnimstance, as well as from the 
consideration that water rises very 
plentifully in the vaporous state 
iH vacHO, It seems probable, that 
the .lir suspends vapour, not so 
much by a real so'iition, as by 
keeping its particles asiuider, and 
preventing their condeiisatiou. 
Water likewise dissolves or ab.->orbs 
air. j 

Mere heating or cooling does not 
affect the chemical properties of 
atmospherical air ; but actual coni' , 
biJ.stion, or any process of the same : 
nature, combines its oxygen, and 
leave.s its nitrogen separate, j 
\\ henever a pTOces.s of thi.s kind is 
cairied on iu a vessel containing 
atmospherical air, which is en¬ 
closed eiiher by inverting the ves¬ 
sel over mercury, or by stopping 
Its aperture in a proper inauuer, it 
is fiiiiTut that the process reuses 
alt.-r a cert.iju time ; and that tlie 
remaining air (if a combustible 
hoily Ct'ipalile of aoiidif>uig the 
oxygen, .vuch as phosphoru.s, have 
been einplnyed) has lost about a 
fifth part of its volunic, and is of 
su h a nature as to be incapable of 
i Maintaining any combustion fur a 
secoiid time, or of supporting the 
life of aiiiiual'*. From these expe¬ 
riments it is clear, that one of tJie 
fo lowing deductions mu.st be 
ti'uu :—I. The combustible body has 
eiuitted some principle, which, by 
rombiniiig with the air, ha.s ren¬ 
dered it unlit for the purpose of 
further combustion; or, 2. It his 
absorbed part of tlie air which u <u« 
fit for th.il purpose, and has left .1 
residue of a difierent nature ; or, 3. 
Jlolli events have hapyieiied, 
namely, tliat the pure part of the 
air has been absorbed, and a prin¬ 
ciple has been smutted, which has 
changed tlie original properties of 
the remainder. 

it has been sufficiently proved by 
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various experiments, that oombu#' 
tible bodies take oxygen from the 
uttnosphere, and leave nitrogen; 
and that when thcsi* two fluids are 
again mixed, iu due proportions, 
tlu*y compose a mixture not differ¬ 
ing from atmo.spheric.il air. 

Th«* respiration of annuals pro¬ 
duces the same effci t on atmosphe¬ 
rical air as vumbii.<itiun does, and 
I their constant heat appears to be 
an effect of tlie same nature. 
When mi animal is included in a 
limited quantity of atinospherical 
air, It dies as soon as the oxygen 
is consumed; and 110 other air will 
maintain animal life but oxygen, or 
a mixture which contains it. Pure 
oxygen maintains tlie life of animals 
much longer than atmospherical 
air, hulk, for bulk. 

In addition to the otlier sub¬ 
stances in the air, there is also 
carbonic arid g:is, which is con¬ 
stantly forming by t!ie combustion 
of wood, coals, and other carbona- 
eeouH matter, during which the 
oxygen of tlie air enters into com- 
hinution with the carhim, and forms 
this gas. A large portion is .also 
continually produced by the breath¬ 
ing of animals, by which operation 
tho oxygen of the air is sepa¬ 
rated from the nitrogen, ami united 
with carbon in the lungs, when it 
is emitted ag.iin iu the form of car¬ 
bonic acid gas. 

'I'liere are many provisions in 
nature by which the proportion of 
oxygen in the atmosphere, which 
is continaaily coiisuuied in respira¬ 
tion and cinubiistion, is again re¬ 
stored to that fluid, lii fact there 
appears, as far as an e.stimate can 
he formed of tlie griMt and general 
operations of nature, to he at lea.4t 
a-s great an emission of oxygen, as 
is siiflioiimt to keep thi‘ general 
mass of tho atmosphere at the same 
degn-e of purity. Thus, in volca¬ 
nic eruptions there seems to be at 
least as luw h oxygon emitted or 
extricated by fire, from various mi- 
uer.ils, as is sufficient to maintain 
the combustion, and perhaps even 
to meliorate the atmospJn re. And 
in the bodies of plants and animals, 
which appe.ir in a great measure. 
to derive tiieir susteuauce and aug¬ 
mentation from the atmosphere 
and its conteuts, it is found that a 
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lar^c proportion of nitrogen exists. 
ItJost plants emit oxygen in the 
suTi>>liip.o, Irnm it is liiglily 

I)r.'ib<il)le that thc-y imbibe and ile- 
(‘onipnse the air ot tlie atniusplierR, 
reUining earluni, and emitting the 
•^ital part, hastly, if to this we add 
the liecoTapuMtien of water, there 
will he nui.'lernn^ oeeuhiDJis in whu h 
this lliiKl will ^^ 1 pplvus with disen- 
giged ox>i';» n ; while, by a \ery 
ralitneil .sepposition, its hydrogen 
iray be considered a.• having euti r- 
ed into the bodie.-i of plants for tlic 
tormation of mis, sugars, niw i1 ages, 
^r. tioin whiLh it in.iy bo again ex- 
ti irated. 

'I’o determine the respirability or 
purity of air, it is evident tliat re- 
eourse must bo had to its ronipara- 
ti\c ethcacy in m.iiiit.iining <'om- 
huttion, or some other equivalent 
process. 'I'his suhicct will he con¬ 
sidered under the article KliDio- 
a I fi.K. 

Kruni the latest and most accurate 
experiments, the proportion of 
oxygen in atmospheric air is hy 
ineusurc about 21 per cent.; and it 
appears to he vei y nearly the same, 
whether it be in this country or on 
the coast of (luinea, on low plains 
or lofty mountains, or even at the 
height of 72.00 yards above the level 
of the sea, as .Kcertainod by (lay 
Lussac ill his uirial voyage iii Sep¬ 
tember 1&05. The remainder of toe 
ail ib nitrogen, witli a small portion 
of uqueons vapour, amounting to 
about 1 per cent, in the driest wea¬ 
ther, and a still loss portion of car* 
honic acid, not exceeding a thou 
sandth pail of the whole. 

It has long been a matter of diflt- 
cully with philosophers to deter¬ 
mine whether oxygi-ri and nitrogen 
gases in the iitmosphere were I'lic- 
■nically united, or whether they 
were merely mechanically mixed 
together. It is certain that in the at¬ 
mosphere both gases retain their pe¬ 
rn] lar properties, which two seldom 
do wlieii they unite chemically, hut 
usually make a new substance es¬ 
sentially diifering from either ; also, 
there is no cliauge of temperature 
or density in tlieir union, which 
also usiiaRy occur in tlie case of 
chemical union. From these cir¬ 
cumstances, it would be natural to 
infer, that the two gases were 
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merely, mechanically mixed toge¬ 
ther ; but then, as they difl'er in 
speeilic gravity, the oxygen being 
heavier than nitrogen, nearly iii 
the proportion of seven to six, it 
might be expected that if there 
w'ere no chemical union, they 
would separate, and there would 
be a larger portion of oxygen in 
toe lower strata of the atmosphere, 
and a larger portion of iiitrogim 
in toe higher; but this is not the 
case; lur too air obtained at tlie 
summit of Mont Blanc, or in the 
far highest regions of the atmo¬ 
sphere to which aeronauts have 
usf-euded, have been found upon 
analyzing, to contain precisely the 
same pruportioiis of component 
parts as air found in the bottom of 
the valley. It follows, therefore, 
tl.at if there be not a chemical 
union, there is, at least, such an 
attraction iK^twcen the particles of 
oxygen end nitrogen, ns is sufli- 
cieut to overcome their tendency 
to s(‘parate by their diflereuce of 
specilic gravity. 

It is an exceedingly difficult 
matter to detcnninc, with any de¬ 
gree of accuracy, the speciAc gra¬ 
vity of the air, or of any of the 
gases; but according to too expe¬ 
riments of M. Biot and M. Arago, at 
(>i)0 F.ihTeiil)eit, and toe barometer 
at 30 inches, the weight of air is 
-g^Ty part that of water; or cx- 
pri'sscd witliout a fraction he stat¬ 
ed, 100,000 atmospheric air, will bo 
122 of water. In regard to the pro¬ 
portions of oxygen and nitrogim in 
the atmosphere 

Oxygen is ... 21 ''‘•w 

Nitougeu . . . . 7tf 

100 

It is not absolutely determined, 
however, whether the proportions 
might not more properly be. 
Oxygen .... 20 
Mitrogen .... 60 

100 

A T/ABASTER. Among the stones 
which are known by the name of 
marble, and have been distin- 
guLihed by a considerable variety 
of denominations by statuunes, and 
others, whose attention is more 
directed to their external ciia- 
racter and appearance than their 
D 
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componpnt parts, alabasters arc 
those which have a greater ur less 
dt'greti of imperfect transparency, 
a granular texture, are softer, talwj* 
a duller polish than marble, and 
are usually of a whiter eolour. 
Some stones, hiwcver, of a veiticd 
and coloured appearance, have 
been eonsidered as alabasters, from 
their possessing the first Tueii- 
tioiied criterion ; and some trans¬ 
parent and yellow sparry tilnnes 
haMs also received this appellation. 

(!hemists aie at present agreed 
in applying tins name only to .sucJi 
opaque, consistent, and seini-trans- 

t iareiit stones, as are roniposed ol 
hue united with the sidpliiiiic 
acid. Hut the term is inucli more 
frequent among ina.sons and sta¬ 
tuaries than cJK'iiiists. Ohemists 
in general confniind the alabasters 
among the selenites, gypsums, or 
plaster of l^aris, mon* especially 
'When they allndc oiilv to the com¬ 
ponent parts, without Inning occa¬ 
sion to con'-idc r the external ap- 
piMraiici', in which only thi-se 
se\eral Compounds dilfer from each 
other. 

j\8 the si'mi'Opaquc appearance 
and granular texture aii^e merely 
from it di.«tinbed or successive crys- 
tiillizatioii, which would olse ha^e 
formed traiisp.irent spars, it is ac- 
cordiugly found, that tlie calcareous 
stalactites, or drop-stones, formed 
by the tiansition ut water tlirougli 
tlie roofs of caserns in a calcareous 
soil, do not dilfer in niipearance 
from till* .dabusti'r, most of which 
^ also foniietl ni this iiiaiiiier. 
Rut the caic.ireons stalactites Ikmo 
sp<i1teu of, coiiMit of cMlcareous 
earth and curhoiiic acid ; while the 
alabaster ut the clunnials is tornmd 
of the same earth and sitlpliuiic 
acid, as has already been reiiiarkod. 

AliitlN. This name was given 
to a mineral illsi'oveied by \\Vr- 
lier, in Rolieinia, on account of its 
■white colour. It is op.ique. Mas- 
give albin consists of aggregated 
crystalline Lunina:; but there are 
guiall crystals of it in right prisms, 
whose .summits consist of rectan¬ 
gular planes, sprinkled over mam- 
melaied ma.sses in cavities. 

ALHUaM GRvECUM. Innumer¬ 
able arc the instances of fanciful 
ppeculatiou and abaurd credulity 
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in the invention and application of 
subject-s ill the more ancient ma¬ 
teria medica. The white and solid 
excieiiieiit of dogs, wliich siibsi.‘it 
chiefly on bones, has been re¬ 
ceived .IS a remedy m the medical 
art, under the name ot Album (Irjie- 
cum. It consists, for th(‘ most 
part, of the earth of bones or lime, 
in comb 111 .itiou with phosphoric 
acid. 

AIjKIMKN. This substiiicc, 
whic!i derives its name from the 
h.itiii for the white of an egg, in 
u tiieii it exists abimd.mtly, and in 
Its purest iialiir.d state, is one of 
tiie chief constituent principles of 
all the animal .solids. Reside tlie 
white of egg, it abounds in tlie scrum 
of blood, the vitreous .and erjs- 
tilline huiiioiirs ot the eye, and the 
fluid ot dinpr,y. Koiircroy claims 
to liimselt the honour of having 
discovered it in the green foaultt: 
of plants in general, particularly 
111 those of the cruciform order, 
III very young ones, and in the 
fresh shoots of tri'es, though 
iluuelh> appe.ars to have detected 
it there long before. Vanquelin 
says it exi.sts also in ttic luineral 
water of IMoinbii'res. 

Mr. Seguin h.is found it in ro* 
iiiarkalilo qucviitity in such vege¬ 
tables os tennent without yeast, 
and ail'ord a vinous liquor; and 
from a series of experimeuts bo 
iufers, that alb inn en is the true 
principle of furmentiitioa, and that 
Its action is more powerful iii pro¬ 
portion to its aolubilip’, three dif- 
terent degrees of which ho found it 
to possess. 

Thu chief characteristic of albu¬ 
men is its coagulability by tin* ac¬ 
tion of heat. It the. white of an 
egg be exposed to a heat of about 
F. white fibres begin to ap¬ 
pear iu it, and at lUO^ it coagulates 
into a solid ma.4S. In a beat not 
exceeding 'illP it dries, shrink, 
and assumes Ibe appearance of 
born. It is soluble in cold water 
before it has been coagulated, but 
not after: and when dUiited with 
a very hirgc portion it does not 
coagulate ea.-.ilv. J*are alk.alis dis¬ 
solve it, even after coaguhition. 
[t is precipitated by muriate of 
mercury, nitro-imiriate of tin, ace¬ 
tate of lead, nitrate of silver, mu' 
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riate of gold, isfnslon of galls, and 
tannin. The acids and metallic 
oxides coagulate albumen. On tbe 
addition of concentrated sulphuric 
acid, it becomes black, and ex¬ 
hales a nauseous smell. Strong 
muriatic acid gives a violet tinge 
to the coagrulum, and at length be¬ 
comes saturated with ammonia. 
"Nitrir arid, at 70° T. disengages 
from it abundance of azotic gas ; 
and if the heat be increased prussic 
acid is formed, after which car¬ 
bonic acid and carburetted hydro¬ 
gen are evolved, and the residue 
consists of water containing a little 
oxalic acid, and covered with a 
lemon coloured fat oil. If dry pot¬ 
ash or soda be triturated Avith al¬ 
bumen, either liquid or solid, am- 
moniacal gas is evolved, and the 
calcination of the residuum yields 
an alkaline prussiuto. 

On exposure to the atmosphere 
in a moist state, albumen passes at 
once to the state of putrefaction. 

Albumen is easily obtained from 
the white of an egg by agitating it 
in ten or twelve times its weight of 
alcohol. The water which held the 
albumen in solution unites with 
the alcohol, and the albumen fulls 
to the bottom in the form of white 
flakes or tiliiuieuts, which are in¬ 
soluble and may, therefore, be 
ivashed with Avater. Tins sub¬ 
stance is readily dissnU’ed in pot¬ 
ash and hoda, but Avitii considerable 
di/Tivailty in auiuiouiii or the acefic 
acid. Albuinen is solid, Avhili*, in¬ 
sipid, and iundoious, without action 
on vegetable colours. 

According to the experiments of 
flay Lussac and Thcnaid, 100 parts 
of albumen from the white of tlie 
egg an* composed of 
Carbon . . . 

Ox j gen . . 

Hydrogen . . 7,.'>10 

Azote . . . 15,705 

Tbis e-itiTn.iti<in ivoulil authorize 
the supposition, tliat .'ilbuiueii is 
couipused of two proportions of 
azote, the oxygen, nine carbon, 
twenty-tv'o liydrogeii. 

T..e principal parr of the almond, 
and ot the kernels of many other 
iiuta, appears, from the experi¬ 
ments ot Proust, to be a substance 
analogous to coagulated albumen. 

Tbe juice of the fruit of tbe 
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Ochra, (IHbUcuH fsculfntus) ac¬ 
cording to Dr. Clarke, contains a 
liquid albumen in such quantities, 
that it is employed in Dominicii as 
a substitute for the white of eggs 
in clarifying the juice of the sugar 
cane. 

Albumen may be distinguished 
from other substances by its pro¬ 
perty of coagulating by the action 
of heat or ai'ids, when dissolved in 
water. According to Dr. liostock, 
when tlie solution contains only 
one grain of albumen to 1,000 grams 
of water, it becomes cloudy by being 
heated. 

Albimieii is a substance common 
to the animal as well us to the 
vegetable kingdom, and much more 
abundant in the former. 

From its coagulability albumen 
is of great use in clarifying liquids. 

It is likewise remarkable for the 
property of n-nderiiig leather sup¬ 
ple, for which purpose a solution 
of whites of e.ggs lu water is used 
by leather-dressers ; and hence Dr. 
Lobb, of Y'eovil, in Somcrsetsliire, 
Avus induced to employ this solu¬ 
tion in cases of contnietioii and 
rigidity of the teucloiis.and derived 
from it apparent suecess. 

Whites of eggs beaten in a basin 
Avith a lump of alum, till they co¬ 
agulate, form the aluHi curd of 
Riverius, or alum cataplumt of the 
London PharmacopcL-i.i, used to re¬ 
move inlldiiimalions of the eyes. 

ALKURXL'M is the name given 
to the inner bark of trees. 

ALCARRAZAS is a species of 
pottery made iu Spain, used for 
cooling Aviiies, winch it effects 
being porous, in consequence m 
Avliich the wine passing through 
the pores is evaporated, and as in aR 
other iMses Avhero oa .iporatioii takes 
place, cold is produced. This pot¬ 
tery bi made of rlay, consisting of 
sixty piirts of calcareous earth, 
mixed With alumina, and a little 
peroxide of iron, and thirty-sLx of 
silicioiis earth, mixed witli n little 
alumina; to which a quantity of 
salt 1*1 added in the mixing. Tho 
vessels art* only halt baked. 

ALCHEMY. For many ages, in 
almost uR countries where science 
was in any’degree cultivated, men 
'Were led to indulge in the absurd 
hope of being able to convert gD 
V 2 
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the inferior metals into Roltl and 
silver. The substance ■wliieh was 
to rflect this, has been called the 
philosopher’s stone. There have 
also been imagninry hopes in¬ 
dulged of bc'iiig able to discover a 
universal inodicinc, winch would 
cure diseU'Jes, arid conter long life 
or iunnortiility. The desire of 
wealth and of life being engaged, 
it is not to lie u ondered, in the h"':" 
^•nllghtened ages, ulien so many 
of the propel ties of diflerent Linds 
of ni.ittev Mere iinknoM'n, that che- 
ini‘,U should eagerly per'-e^ ere in 
the research; .nul lienee the iiii- 
poi'tiiiice of alchemy, udiich Mas 
the name given to this pursuit. 
The alchemists, by pertoiming 
every kind of es.perimrnt tlu'y 
could think, of, although they tailed 
in the chief object of their pursuit, 
made many discoveruM which luv\e 
been of heiietit to niiiiikiMd, and 
formed th« basi.s ot purer seieiice 
in more enlightened ag< s. In. 
perusing the lii.story of tlie trails- 
actions of the abdieijnsts, as r»’- 
cordf'it in the uorks of Boyle, 
lieerhaiive, and otla r sober-minded 
nwn, M'C meet M'ilh such oidcnce 
of the transmutation of the basei 
metals, tli.it M-ere it not now 
knou II by the aid of niodern science 
that the matter is iinpossjhle, we 
should hardly know ou M'liat ground 
to refuse our belief. Kvi'n Lord 
IJ.icoii was induced to believe in 
tlie of the .success of 

a1i:heni> ; and coiisidemig how 
pldusilile and uumcTous were the 
preteii.sion.'* of the alchemists, he, 
.f.k>r)inps, would hard'y have hi‘eu 
Justitiahic, with the kuoMledge then 
possessed of chciui.stry, to have 
maintained tlint success never could 
be obtained. 

In the middle agc.s them vi'ere 
many pretenders who amassed pro¬ 
perty by pretending to cnmniu- 
nicate the important secret, _ and 
nobles, bishops, priiice.s, and king.s, 
were constantly their dupes. Fre¬ 
derick 111. emperor of (iermauy, 
caused a medal to ho struck i>f the 
gold produced by an .ilcheraical 
operation, which w'as pi*rforined in 
Ins presimce by a quack of the 
name of Richterh{iu.sen. Frederick 
ivas so well ,satislii‘d, that he 
granted letters of nobility to the 
38 


adept, and called him np among the 
barons of the holy Roman em¬ 
pire by the appropriate title of the 
Baron of Chaos, Such a fief was 
M’firth a fortune, and accordiriglv 
wht•rL‘^er he went, the Rarou of 
Chaos met w’ith capital snccf'ss. At 
the court of tin* elector of 31.iyciice, 
he offered t.o effect a tr.iusraula- 
tion, for wh'cli purpose he pro¬ 
duced a ‘.ri' til portion of tlie iiratfer 
r>f prujictiaii, in shapi* .md si/e 
like a lentil, ’/'lie poM diT h.ul been 
ini\ed np with gum traga.'.iTith, for 
tin* piirpo.se, as he said, of bind¬ 
ing It, and again the pellet M'as 
eie.eloped in wax. llie t'lector 
»\as de.'dred to put it together with 
tour ounces of quicksilver in a 
crucible, which m.\h atterwavds co¬ 
vered v/ith ch.ircoal. The elector 
and the bantu then blew the fire, 
and at the <‘xpiratinn of half an 
hour, the cnicihl'* M’ns taken from 
the furnace, and the baron poured 
out the molten gold. The liquid 
met.il appeared of a bright red, and 
the h.irmi exclaimed that its touch 
Was too high'; it must be lowered 
by the athlitinn of silver. 'Jlic 
elector threw in a bar of silviT, 
and after ,i second fusion, the 
metal m'os cast iii an ingot; which 
was toiind very pure, hut r.itluT 
brittle. Tie- h.aroii easily ar counted 
tor this, by .saying, probably, souie 
pardele-s of tin .'iilhereu to the in¬ 
got mould: hut .'I third fusion would 
remove tbe ;ilIo>. This was done 
at the mint, and the gold tlien be¬ 
came exceedingly ductile, and the 
mint ira..ter told his serene high- 
ues.s he had ne\erseen .such fine 
gold. Monconiiis te'ls tlie story in 
the words of the idector, and it is 
<‘videiit that both of them believed 
tli.it a T(‘iil tr.uisniutalion had tukiui 
pJ.ice. 

hi performing such exp<‘i*inients, 
it Mils a usual trick to h.ivi* a piece 
ot gold eiielohed in a hollow tube 
employed to stir tin* inivtiire, and 
witJi the «*nd stopped up with 
wax. hi the proc»*ss of htirring, 
the w<ix melting, iilluwed the gold 
to get into the crucible; and thus 
the alchemist succe'‘ded in per¬ 
suading his dupes that he had 
effected the purpose propo.si*d. 

John Henry Alnllcr, ongiii.illy a 
barber, in the iirovince of Alsace, 
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cnmo to the court of the emperor 
Rodolpb, who was a miinitlucnt 
patron of occult science's, and suc¬ 
ceeded !'.f> well, that hi' had a 
Tpateut of nobility conferri'd on 
liiiii. After innny adventures he 
V eiit to the court of the Duke of 
Wiirteiuberfi, at Sfutfi^e.rd, to prac¬ 
tise Ji's art, and suecet'ded in per- 
Mt.uliiig the duke of his eflecting 
'he traiiMnutatioiis. 7’Iio duke 
poured the metals into the criici- 
bJe, tbe doois of tlie laboratory 
■were looted and sioiled, and on 
the fnllov.iii.ir nioruiiig tlie ainal- i 
pain ol le'id and nierciiry was | 
ftiuiul richly iinprepnated with 
polib Another opi ration at the 
castle of Jleidlenpen bad the baiiio 
effect. In tlie lir.st case, success 
was obtained iiy lUv-aiis of an ac- 
' jjplu mtrodiici'd in a eliest; 
end in the seeoud instance, the 
8.U1IC useful auxiliary found his 
wav tbroupli a v.tult. Ilut the 
b 11 on was not allowed to I'lijoy his 
lioiiours in poatie, for now the far- 
f'lincd iSaudivopiiis made ap- 
pecir.ince at iitiittg.'ird. This was 
•I Polish nohlemau, believed to bo 
the pre.iti st alchemist and m.api- 
ci.in of his ape. 'I he tno adepts 
Were both wonderfully perplexed, 
e.ieh belieiiiip the other possessed 
of the secret. MiiUer, to relio’. e 
lumself from tin' emliarr.is.mieut of 
the jircsence of his riv.il, found 
menus to peisuade him tii.it tli ‘ 
diiLe iiiteaded to put him to the 
torture, m order to make him con¬ 
fess his se. ri't; upon whi. h San- 
divnpiiH ran away from Stutfpard. 
Muller contrived to hav(' iiiiii ar- 
H'Sted bj tbe way, iiiid eouJiiied ai 

f irisou ; whore he almost lost bis 
ite by the sevenliea inllicted on 
linu, ill Older to m iku liini pivo up 
his secret to his false hrolUer ; for 
Afuller had no doubt of IS.uidivo- 
piiis beinp in possession of the pin- 
losophi'r’s stone. Sandivopiiw at 
last making bis escape, Muller was 
apprclii'Tided, condemned, and i-x- 
eciited; being dressed at his exe¬ 
cution in a ganueut covered with 
leaf gold. 

It la astonishing how many per- 
sons lost their all in purs- it of 
this vain science; but the alche¬ 
mist still porsevered, and one 
generation after uuoihcr, trode in 

ay . 
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the same path of felly. Tlie alche¬ 
mist was seldom induced to piv«j 
way to disappoilihfievt. IIi* agaiii 
filled alembic and .diidi'l; again 
tried a now mixture of siilpim.", 
mer'-ury, .ind salt; again heated 
bis fiinic'-ce ; and everv sue■’e^si\n 
eliange iu the appeai'ai'ce of the 
matevi.ils lie employed. Idled his 
mind wiMi intense hfipe, tliat the 
object of his study "was about to no 
accompli.'died. A new aH"inpf is 
still to be Jii.ide, <md tlie scime of 
bis delusive eli'ortb only tenuinJitixl 
with his life. 

A IjCOIIOL. Tliis term is applied 
in sirietnesa only to the pure spirit 
obtainable by dislillation and Bub- 
aeipient rectification from all linnids 
that hax’e nudergouo vinous fer- 
meiitatiou, and from none butsiielii 
as are suscejitibie ofil. lint it is 
cojimionly used to signify this spirit 
move or less imperfectly freed troiu 
water, in tho Htatd in which it is 
usually met with in the shops, anti 
in wbicli, as it v\.is first obtained 
from the juice of tbe grape, it was 
long distiiigiiished by the name of 
spirit of wine. At present it la ex¬ 
tracted chiefly from gr.iin or 
iiiobi.'aes in. Europe, and irom the 
.mice of the sugar-c.iiie in the West 
Indies ; and in tbe diluted slate iu 
which it commonly occurs ni trade, 
Ciinstitiites tlio basis of the several 
spirituous lliiuors callc I br.tiidv, 
rum, gill, whisky, .ind cordials, 
howe.er varioiidy denominated or 
disguised. 

As we are not able to coTnpo”jid 
alcohol immediately from its ultft 
mate constitu.'uts, we baverecour.su 
to The process of fennentatioii, by 
winch ii-, principle.s are first extri- 
c.ited troru the subst.mces in which 
they W'-rn combined, and then 
united into a new compound ; to 
distillation, by w'hicli this new com¬ 
pound, the alcohol, is separ.ited in 
a .state ol dilution with Wider, and 
eniit.miliiated with essential oil ; 
and to ri'ctihcaliou, by w'hicli it is 
alliniately fieed from these. 

It appears to he essential to tho 
fenuentatiou of alcohol, that tho 
fermenting fluid sliould contain 
.saccharins matter, which i.s iiidi.s- 
pcusable to tlmt .species ofle.vmen- 
tatloii called viii nts. In France, 
where u great deal of wine i3 mudt. 
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particularly at iho coTniaenceiuPiit 
of tlie vintape, that is too weak to 
1)0 a saluabk* coitiniodity, it is a 
coniinon practice; to subicct this 
U'liii' to distillatiuu, iu order to draw 
off the spirit: iuid as tiic esscuti.il 
oil that rises in this process is of 
ii more phsisaut flavour thiin that 
of malt or mol.issc-s, the French 
brandies are ])velerred to .tuy other; 
though even in the flavour of these 
there is a dill'erence, according to 
the wine from which thev are pro¬ 
duced. In the We.st Indies a spirit 
is olitained from the itiici* of the 
sugar-c.uie, which is highly impreg¬ 
nated with its esM'utial oil, and well 
known by the umie of rum. The 
distillers ill till's couutry use gram, i 
or molasses, whence they disliii- 
guLsh the products b\ the iianie ot 
vmlt nuil 7 nofffSfi’K .sjiirifs. 

It is s.iid that a very good spirit 
may be ex-trattod from the luisks of 
gooseberries orcurraius, alter wine 
Las been made from them. 

As the process of malting devc- 
lopes the s<iccli,irine principle ot 
grain, it would .ipp<‘ar to render it 
jitter for the purpose ; tliough it is 
the common pr.ictice to use about 
three parts of raw grain with one 
of malt. For this, two reasons 
ma^ be assigned: by using raw 
gr.iin the expen.se of malting is 
b.'ived, as well as the duty on 
ni.ilt; and the process of malting 
reijnires some nicety of attention ; 
since, if it be <-arried too f.ir, part 
ot the sacchariiic matter is lost, 
and if it be stopped too soon, this 
iwtlter will not bo* wholly deve¬ 
loped. ilesides, if the malt be 
dried too quickly, or by an iin- 
vqiial lie.it, the spirit it yields will 
be less iu quaiitily, and more un- 
easant in flavour. Another ob¬ 
ject of economical consideration is, 
what gr.iin will aflbrd tlie most 
spirit iu proportion to its priqe, as 
well as the best in miality. Barley 
sippears to produce less spirit than 
wheat; and if three parts of T.aw 
wheat be mixed with one of malted 
b.irley, the produce is said to be 
particularly tine. This is the prac¬ 
tice of the distillers iu Holland for 
producing a spirit of tlio finest 
quality ; b-it in Fngland they are 
expressly prohibited from using 
morg than ouc part of wheat to 


two of other graiu. Rye, however, 
affords still more spirit than wheat. 

The practice with the distillers 
iu Scotland, according to Dr. I're, 
IS to use one part of malted with 
from four to uine parts of un¬ 
malted grain. This mixture yields 
an equal quantity of spirit, and at 
.1 miicb ch.-riper r.ite th.iii when 
the tornici proportious an* t.ikeii. 

Wlmtover be the gr.iiii em¬ 
ployed, it may be coarsely ground, 
.and tJien mixed Ctirclully with a 
little cold water, to iirevent its 
rniiiiing into lumps; water .ibont 
OOO F. may then In* added, till it 
IS sufficiently (Muted ; and, l.istly, 
:i sufficieul (|it.tiitity ol ye.ist. The 
w'liole lb then to be allowed to 
ferment lu .i coveied vessel, to 
which, however, the air can liav'e 
a^'cess, Attention must he p.iid to 
tlie temperature ; tor it it exci'ed 
770 F. the fermentation will be too 
rapivl; if it be below (iO^, the fer 
mentation wrill cease. The mc.iii 
between these will generally be 
found most favourable. lit this 
country it is tlie more eommnn 
practice to mash thb grain as for 
browing mult liquors, and boil the 
wort. Hut in whichever way it be 
prepared, or if tlie irft\/i, so the 
liquor intended for distillation is 
calli'd, be made from molasses and 
water, duo attention must be paid 
to the fermentation, that it be cou 
tmued till the liquor grows fine, 
and pungent to tin; taste, w'hii'li 
will generally be about the third 
day, but not so long :is to per¬ 
mit the acetous formcntatioii to 
commi'uce. 

In this state the wa.sh is to be 
committed to the still, of which, iu- 
clitdiiig the head, it bhould occupy 
at IcMst thn^e-fourtliH; and dis¬ 
tilled with a gentle heat as long <ui 
ally spirit comes over, which will 
be till about half the wash is con¬ 
sumed. Tile more slowly the (iis- 
tilhation is conducted, tlie less will 
the product be contaminated with 
essential oil, and the less danger 
will there be of empyreunia. \ 
great sa'vingof time* and fuel, how¬ 
ever, may he obtained by making 
the still very broad and shallow, 
and contriv ing a free exit for the 
steam. Foimerly, when the exciso 
waa Icyied ou tbo size of thu stUf 
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and time of worliinR it, thiit prac- 
tiu4> was carried to buch a pilch in 
Scotland, that a still mi-abming 13 
and containing Hi gallons 
of w.ibli, has been charged and 
wor..rd no less th in four hundred 
and eighty limes in (he space of 
twenty-four hours. This would be 
lucre.lihle, were it not eitaWislied 
by uinpn-btioii.ible evidence*. 

'I'lic lirst product, tei’linically 
termed /on' ivniv, is again to he 
subjeeted to distillation, the latter 
portio'i.s of what come.s over, called 
fffints, being set apart to put into 
tlie wMsh still at some future ope¬ 
ration. Tlius a large portion of 
the watery part is left behind. 
This f-econd product, termed raw 
ipn'lt, being distilled ag.un, is 
called n'cltjivd spirit. It is calcu¬ 
lated, that a Imndred gallons of 
malt or corn wash, will not pro¬ 
duce above twenty of spirit, con¬ 
taining (iU pints of alcohol to .90 of 
water ; the baiiie of cnler wash, 15 
gallons ; and of mobisses wash, 22 
gallons. The most bpiritiious wines 
of France, those of Languedoc, 
(ruienne, and Rousillon, jield, ac¬ 
cording to Chaptal, from 20 to 25 
gallons of «*xcelleiit brandy from 
100; but those of Burgundy and 
Champagne much Ies.s. Brisk 
wines, containing much carbonic 
acid, from the fermentation having 
been stopped at an early period, 
yield the least spirit. I 

The spirit thus obhiined ought 
to be co]ourlc.ss, and free from any 
disagreeable flavour; and in this 
state it is Attest fur pharmaceu¬ 
tical purposes, or the i*xtraction 
of tinctures. But for ordinary sale 
somotiiiug more is required. The 
brandy of France, which is most in 
esteem here, though perlectly co- 
1burit.-ss when first made, and 
often preserved so for use in that 
country, by being kept in glass or 
stone bottles, is put into new oak 
casks for exportation, whence it 
soon acquires an amber colour, a 
peculiar flavour, and something 
like an unctuosity of consistence. 
As it is not only prized for these 
qualities, but they are commonly 
deemed es.sential to it, the English 
distiller imitates, by design, these 
accidental qualities. The most ob- 
Tious and natural method of doing 
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this, would be by impregnating a 
pure spirit with tin* extractive, 
resinous, and colouring matter of 
oak sliaviug.'t; but otluT modes 
have been contrived. The- dulci- 
fled spirit of nitre, us it is called, 
is commoiily^ used to give tlie 
flavour; and catechu, or burnt 
sugar, to impart the desired colour. 
A French writer has recomineriiled 
three ounces and a half of finely 
powdered charcoal, and four ounces 
and a half of ground nci*, to he 
digested for a fortnight in a quart 
of malt spirit. 

Till* fliiest gin is said to be made 
in Holland, from a spirit drawn 
from wheat, mixed with a third or 
fourth part of malted barley, and 
twice rectifled over juniper berries; 
but in general, rye meal is used 
instead of wheat. They pay so 
much regard to the water em¬ 
ployed, that many send vessels to 
fetch it on purpose from the 
Meuse ; but all use the softest and 
clcarcist river water they c.ui get. 
In England it is the common prac¬ 
tice to add oil of turpentine, in the 
proportion of two ounces to ten 
gallons of raw spirit, with three 
handfuls of bay salt, and draw off 
till the faints begin to rise. 

But corn or niolas-ses spirit is 
flavoured likew'ise by a variety of 
aromatics, with or without sugar, 
to please dilferent palates ; all of 
which arc included iiuiler the ge¬ 
neral tcchnic.il term of compounds 
or cordials. 

Other articles have been em¬ 
ployed, though not generally, lor^ 
the. fabrication of spirit, as carrots 
and potatoes; and we are lately 
informed by Professor Proust, that 
from the fruit of the carrot true he 
has obtained good brandy in the 
proportion of a pint from five 
pounds of the dried fruit. 

llic spirits distilled from diffe¬ 
rent fermented Uquor.-i differ in 
their flavour: fur peculiar odorous 
matter, or volatile oils, rise in most 
cases with the alcohol. The spirit 
from malt usually has an empyreu- 
inatic taste like that of the oil, for¬ 
med hy the distilLitiou of vegetable 
substances. The best brandies 
seem to owe their flavour to a 
peculiar oily matter, funned pro¬ 
bably by thtt action of th« tartario 
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acid on alcohol; and mm derivca 
its ch:irActfrihtic tasto from a prin¬ 
ciple in the sugar cane. All tlie 
roinmon spirits may bo deprived 
of their peculiar flavour by repeat¬ 
edly digesting thc'in witli a miK- 
ture of well burnt charcoal and 
ciiiickliiiie ; tln'v then aflord pun* 
iilcoh'il by di'<tir.Atioii. Ttio cognac 
brandies contain vegetable pni‘'.sic 
acid, and their flavour may be imi¬ 
tated by adding to a solulion of 
alcohol in water of the s.ime 
sireiigt’i, a few diciji of Ihi* oflie- 
real oil of iviiie produci'd iliiring 
th*‘ fornvitioii of ether, and a siiiii 
liar quantity ef vegetable pm -ic 
acid, procured from laurel lenes or 
any In 1 tf*r kernels. 

To obtciin pun* alcohol, ditrercrit 
processes haie been recommend¬ 
ed ; but the purest rectibed spirit 
obtained .is jibo\c deM’ribed, being 
that wbich i-i least cimt.emuated 
with loreigii mutter, should be em¬ 
ployed. ilouelie reenmmends to 
draw off half tin- sp’vit in a water 
bath; to rectify tins twice more, 
drawing off tv o-thirds each time ; 
to add wafer to this alcohol', which 
will tarn it milky by separating 
the essential oil remaining in it; 
to distil the spirit from this water ; 
;*iul fm.ully rectify it by cue more 
distillation. 

Uaunu sets apart the first run 
ning, will II about a fourtli is come 
o\er, and continues the distJlla- 
linn till be has drawn ctf about as 
much move, or till the liquor runs 
milky. 1'he List runuiiig he 
puts into tbe still again, and mixes 
the first li.ilf of wiiat eoiiies over 
with the preeediii.iT first product. 
This process is again repeated, 
and ail th.e first products lieiug 
mixed together, arf* distilled afresh. 
AVhi'ii about half the licjuor is 
come 01 er, this is to be set apart 
as pure alcohol. 

Alcohol in this .state, however, is 
not so pure a.s vdien, to use the 
l.inguiige ot the old chemists, it has 
been tti'phb^maied, or sti'l further 
freed from water, bv meaus of some 
iilkaliue s.ilt. l?oe»h.iaie recom¬ 
mended, for this purpo.se, the mu- 
riiite of soda, deprived of its water 
of CTv.-talli/.-ition by heat, and 
added hot to the spirit. Hut the 
attbcarlioiiate of potash is prefer¬ 


able. Ai'out a third of the weight 
of the .ilcnhfll should lx* added to it 
ill a gla<.s vessel, well shaken, and 
then .suffered to sub-side, 'ihe salt 
will be moistened by the water ab- 
.‘.orbed tro.ii the ulcohol ; ivbich 
being dec'inted, more of the salt is 
to be ricid'il, and this is to be con¬ 
tinued t'll (he s.ilt falls dry to the 
bottom ol the ic.-'sel. Th»> aleohol 
in till-' .st.ite Will I'.e veodetieil by A 
poitinn ef the pure pola li, which 
It M'lll hold in solution, from which 
it must be fn ed b' distdbit'on in si 
M-nter b.'.Tli. Diy m-ivniie of lime 
may be .stib-.titiifi li ailvantageoU'dy 
for the siU.ib 

As abohid is much lighter then 
wa^i-T, lissj -I'llic grivity is adopted 
.IS the tesit ol its purity. i''!mrcroy 
c iiisioeis it Its rec.irie 1 to tin* 
lii,jh''st point when its .specific 
graiity is 8‘ZtJ, th..t of water being 
1,0011 ; and pcrh.i-is this is nearly 
as far as i» c.'m be cnided by the 
proee.is ot llnu''lle or liaitme 
simply. Mr. [torie.s loniid the iirst 
measure that came over from 
tiventy of ‘.pirit at 8.10 to be 8»), 
at the temperiituTe of 71° h\ Sir 
riiailes Illagileii, l»y tbe addit'on 
of alkali. 111 ought it to 81.'1, at UOO 
J<’. Chaussier profi'hses to have re¬ 
duced it to 70(>; hut he gives 
!>!>8..*{.'i a.s the .specific gravity of 
water. Lowita asserts, that he hna 
olitnineil it at rttl, by adding a.s 
niucli silk.iU as nearly to absorb 
the spirit ; but the tempcr.ituro 
is not md’eated. lii the .shops it 
is about S.45 or HAO ; according 
to the London College it should be 
815. 

It is by no means an easy under¬ 
taking to determine the strength 
or relative value ol .spirit.s, <>ven 
wnlli sutlicient accuracy for com- 
iiiereial puTpo.scs. The following 
requisites must he obtained beforo 
this e.an bt* well done : the speeific 
gr.ivity of a covtain iiuiuberof mix¬ 
tures of alcohol and w'ater must 
be taken so near each other, as 
th?t the intermediate speiatic gra¬ 
vities may not ^lerceptibly difter 
from those deduei»d Irmn the .-.up. 
po.sitioii of a more mixture of tlie 
fluid.s ; the evpansioiis or varia¬ 
tions of specific gravity in these 
mixtuTus minst he d'-feniuned at 
diftl'i’Civt teuipcrature.s; some easy 
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mothod must l>c contrivrd of dctor- 
xnixiing the presence and quantity 
of saruliarine or oleaginous matter 
which the spirit may hold m solu¬ 
tion, and the edect of such solu 
tioii on the <>pp('ific gravity; and 
lastly, tho specific gravity ot the 
fluid must be* .isccvtAiucd by a pro- 
pc r floating instrumeni; with a 
f^.idu.ited bteiu, or set of weights ; 
or, nliiclinifij be more convenient, 
with botli. 

'1 he stri’Tiglh of brandies in com¬ 
merce iH judged by the phial, or by 
biirijing. Tho phial pioof coiishts 
ill .'igitating the t piril lu a bottle, 
tiiul observing tin* form and mag- 
nifiuTe of the bubbles that colleet 
louiid the edge of Ihe liquor, 
technically termed the Aiy/rf, wliich 
ere larger tin* stroiigcr the spirit, 
Ihese probably depend on the .so¬ 
lution of resinous matter from the 
ca:-k, V'hicli is takiii up ui grc.iter 
quantities, the stronger tho spirit. 
It IS imt dilJii uU, however, to pro¬ 
duce this iippi'.nMiice by various 
Mitiple additions to weak spirit, 
'the proof by burning is also fall.i- 
cioua ; bei aiisc the iiiagnitude of 
the flame, and qii-mtity ol re.sidue, 
ill the same spirit, vary greatly 
Mitli the lonii of the vessel it is 
binned ii:. If tli'’* vessel be kept 
o'oi, or s.ifl’eii'd to b; conn* hot, if 
it be deeper or .s'.allower, the re¬ 
sults will nc.t be the same in each 
c:ise. U doe., not folleiv, hnweier, 
but that i>iannt,tLiiireis and others 
may in many iii.,t.iiu'(‘S r<*cei\e 
eoiisider.d'lc' iiifoimation from 
tlie.'ii .sigii.s, in circuiri.staiices 
ev.ictly alike, and jii the course 
of op<*vaiions therein it would be 
incotiv eiiieiit to recur ciuitiiiu- 
ally to t'ypiTimonts of specUic 
gravity. 

The importance of this object, as 
well for the piirpo.srs of revenui* 
JW _ of coniriieree, induced the 
DritLsh govern,nont to employ Dr. 
llkigden, now Sir (..'li.nUs, to in- 
htituti* a very iuinute ami accurate 
series ol <*xpei iments. 'J’hese may 
he consi'lered us fiiudamentiU re¬ 
sults ; for which reason, 1 shall 
giye a suinm.'i-y of iheiii in this 
plai.e.froin the DJiilosopliical Trans¬ 
actions for 17t.'i). 

The first oiject to which the 1 %- 
pciiincnts wire du-ected wa.s to 
its 
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ascertain tho quantity and law re¬ 
sulting from the mutual peuetra- 
tion of water and spirit. 

All bodies in gimeral expand by 
lM*at; but the quantity of thi.s ex¬ 
pansion, as well as tho law of its 
progression, is probably not tho 
same in any two substances. In 
water and spirit they are, remark¬ 
ably different. The whole expan¬ 
sion ot pure^ spirit from 30^ to 
lOfiO of l'’ahrenlieit’.‘i thermometer 
is not les.s than 1-2,'ith of its whole 
bulk at 30°; whereas fh.at of water, 
in the same interval, is only 
1-I45t1i of its hulk. ITic law.s of 
their expansion are still more dif- 
lereiit Ibaii the quantitie.s. If the 
i‘\p,LU9ion of quicksilver hi*, as 
le^uiil, taken for the standard, (onr 
thermoineters being constructed 
witli tliat fluid) the expansion of 
spirit is, indeed, progre.s8ivcly in¬ 
creasing vuth respect to that 
standard, hut not much so within 
the nhuve-mentionud interval j 
while v/.iter kept from fn>ezing to 
.'tot), which may easily he done, will 
ah^olutely contract as it is heated 
for ten or inoro degrees, that is, to 
40° or 42° ol Die thermometer, and 
will then begin to expand as its 
heat is augmented, at lirst slowly, 
and afterward gradually more ra 
pidly, «o as to observe upon the 
whole n v'ery increasing progre.s- 
81011 . how, mixtures ot the.se two 
substances vvDJ, as may be sup¬ 
posed, .ilijiroAcli to the lcs.s or the 
gi’e.itei* ot the..e pi „ 
cording as Diey are compounded of 
more sjurit or more water, while 
their total expaiibion will b'e« 
greater, according as more spirit 
enters into their coinjiosition ; but 
the e}.!ict quantity ot Die expan¬ 
sion, as well as law of the pro- 
gres.-ion, in all of them, ean bn 
detennined only by trials. These 
v/ere, thtrclore, the two other prin¬ 
cipal obji ets to be usceiUiutd liy 
exp»'i ill.out. 

'Jiie person etig-ired to make 
tlic.se expeniiu-iifs w aa Dr. iJoll- 
fu.ss, an ing( iiiou.s Swi-s gexi'.le- 
I’lau, then in London, v. ho had 
d]biingui.-.hed hui:t>ilt by sevevtil 
publications on cliemical sul>j.''Cl.s. 
jis ho con'd not conveniently get 
the quantity ot i.pir.t Le wanted 
lighter than at r.,hc fixed 
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upon thid strength as the si'indnrd 
for alcohol. 

Thcac experiments of Dr. Doll- 
fuss were repeated by Mr. Gilpin, 
clerk of the Koyal Society ; iuid as 
tlic deductions in this uecount will 
be taken chiefly from that last set 
of expenmentb, it is proper here 
to desrribe TTiiniitely the method 
observed by Mr. Gilpin in his ope¬ 
ration. This iiaturally resohes it- 
nelf into two parts: the way of 
making the mixtures, and the 
Vay of ascertaining tlieir specific 
gravity. 

1 . 'llic mixtures were made hy 
Weight, as the only accurate 
method of fixing the pioportious.. 
)n fluids of such very iiiieq(i;i! ex¬ 
pansions by heat as wafer and 
alcohol, if nuMbiires had b<*ou em¬ 
ployed, increasing or di * reasiug 
in regul.n proportions to each 
other, the proportions of (he masses 
would Ji.ive been ‘>erisibly irre¬ 
gular ; now fhe latter was the 
objeet in view, nanielj, to deter¬ 
mine the real .juantity of spirit in 
ail) given mixture, abstr.uUug 
the rom-ideiatioii of its teniperti- 
tiire. Ue-»ides. if the proportions 
had beioi takiii by measure, a dif- 
lerent nnstiiro should have been 
iii.uh* at every difleient degree of 
hi.it. lint the priucipal consider¬ 
ation was, th.it with a very nice 
balciuee, siu'li as was employed on 
this oce.ihiim, quantities can be 
determined to much greater exact- 
ni^s hy weight than hy any prac- 
tuable vv.iy of mcabureineut. The 
proportions were, therefore, always 
0 ^ak.eii by Wright. A phial being 
provided of Mich a si/.e. iis that it 
should be nearly full with the mix¬ 
ture, was made perfectly clean 
and dry, and being counterimised, 
as miirli of the pure spirit as ap¬ 
peared necessary was poured into 
it. The w’eight of this spirit was 
llinn ascertained, lUid tlie weight 
of di.itilled water required to make 
a mixture of the intended propor¬ 
tions was calculated. This quantity 
of water was then added, witli aU 
the jiecess.iry rare, the last por¬ 
tions being put in by moans of a 
well-kiiovvn iiistriinieut, vvliich is 
composed of a sma 4 dish, termi¬ 
nating in a tube, drawn to a fine 
point: the. top of the dish being , 


covered With the thiunb, flie liquor 
in it is prevented from running 
out through the tube by the prea- 
.siire of the atmosphere, but in¬ 
stantly begins to issue by drops, 
or a very small stream, upon rais¬ 
ing the thumb. Water being thus 
introduced into the phial, till it ex¬ 
actly rouiiterpoised the weight, 
which liaving been previously com¬ 
puted. was put into the opposite 
.scah , the phial w.as .shaken, and 
then well stopped wi(h its glass 
stopple, over whiidi leather was 
tied very tight, to prevent evapo¬ 
ration. No mivtuTi' was used till 
it had remained in the phi.il at 
least a month, for the full penetra¬ 
tion to have taken place; and it 
was alw.ays well shaken before it 
was poured out to have its specific 
gravity tried. 

‘2. Thi'Te are two common nietbods 
of taking the speeilic gravity of 
fluids; one, by finding the weight 
which a solid body loses by be.ing 
immersed iu them; the other, hy 
filling a convenient vessel with 
them, and asci'rtaining the in¬ 
crease of weight it acquires. In 
both cases a standard must have 
been previously taken, wliicli is 
usually destined water ; namely, in 
the first method, by finding the 
weight lost by the solid body in 
the water; and in the second 
method, the weight of the vessel 
filled with water. The latter 
was preferred, foe the following 
reasons :— 

When a ball of glass, winch is 
the propCTCst kind of solid body, is 
weighed in any spirituous or w-atcry 
fluid, tlie adhoaion of the fluid oc¬ 
casions some iiisu'curacy, and ren¬ 
ders the balance couiparativrly 
‘’h’Kgifb. To what degn c this 
ellett proceeds i.s uncertain ; but 
fi'om some experiments made by 
’'Ir. Gilpin, with that view, it ap- 
pe.irs to he very stmbible. More- 
evey, in this method a large sur¬ 
face must he exposed to the air 
during tlie operation of widghiug, 
which, cspceiiilly in tlie higher 
temperature.s, would give occasion 
to such an evtiporatioii as to altijr 
essentially the .strength of the mix¬ 
ture. it seemed, also, as if the 
temperature of the fluid under 
trial could be determined more ei(> 
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ftctly in tlie method of filling a 
Tossol, than in the other: for the 
fluid cannot 'well be stirred wbilt; 
the ball to be weighed rcmaiUH im¬ 
mersed in it; and as some tinu* 
must necessarily be spent in the 
weighing, the change of heat 
which tabes place during that 
period, will be unequiil through 
the mass, and may occasion a sen- 
sildi; error. ft is true, on the 
other hand, that in the method of 
filling a vusbcl, the temperature 
could not he ascert.nned with the 
utmoiit precision, because the neck 
of tlie vessel employed, containing 
uljuiit ten grains, was tilled up to 
the mark w'iih sphit not exactly 
of the same temperature, as will 
he explained presently: but this 
eiror, it is supposed, would by no 
nu'iins equal the other, and the 
utmost quantity of it may he esti¬ 
mated very nearly. I'’inully, it 
was inueh cusii-r to bring the fluid 
to any given temperature when it 
was in a vessel to be weighed, than 
wh(>n it was to have a solid body 
weight'd in it; because in the 
former case, the quantity was 
smaller, and the vessel containing 
it more manageable, being readily 
heated with the hand or warm 
water, and cooled with cold w'ater: 
and the very circumstance, that so 
much of the fluid was nut required, 
proved a material cunvenieuce. 
The particular disadvantage in tlie 
method of weighing in a vessel, i.s 
the diinciilty ni filling it with ex- 
treine accuracy; but when the 
vessel is judiciously and neatly 
marked, the error of filling will, 
with due care, be exceedingly mi¬ 
nute. By several ri'pctitions of 
the same experiments, Mr. (Jilpin 
seemed to bring it within tlie 
J-15,00Uth part of the whole weight. 

llie above mentiunnd considera¬ 
tions induced Dr. Blagden, as well 
as the gentlemen employed in the 
experiments, to give the prefer¬ 
ence to weighing the fluid itself; 
and that was accordingly the 
method practised both by Dr. 
Dollfnss and Mr. Gilpin in Dieir 
opera tipns. 

The vessel chosen as most con¬ 
venient for the purpose, was a 
hollow glass hall, terminating in a 
neck, of small bore. That which Dr. 
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Dollfuss used, held 5,800 grains of 
distilled water; but as the balance 
was 80 extremely accurate, it w.is 
thought expedient, upon Mr. Gil¬ 
pin’s repetition of the I'xpi-riments, 
to use one of only 2,005 grains 
capacity, as admiltiiig tlie hejit of 
any fluid eontained iu it to be more 
nicely determined. ’J'liu bslll of 
this vessel, which may be e.illed 
the weighing bottle, measured 
about 2.8 inches in diameter, and 
was spherical, except a slight flat¬ 
tening on the part oppo.site to the 
neck, whicli served as a hottoni for 
it to stand upon. Its neck w.is 
formed of a portion of a barometer 
tube, .2.5 of an inch in bore, and 
about 1^ inch long ; it was perfertly 
cylindrical, and, on its outside, 
very near the middle of its length, 
a fine circle or ring w:i.s cut round 
it with a diamoml, as the mark to 
which it was to he filled with the 
liquor, 'lliis mark was made by 
fixing the bottle in a lathe, .md 
turning it round with great care, 
in contact with the diamond. Thu 
glass of tlii.s bottle was not very 
^ick; it weighed. OlH grains, and 
with its silver cap !).’16. 

When the specific gravity of any 
liquor was to bn taken by means of 
this bottle, the liquor was brat 
brought nearly to the re«juired 
tcrnjierafure, and the bottle uas 
filled with it up to the bi'ginniug 
of the neck only, that there wight 
be room for shaking it. A very 
fine and sensible thermometer w:i.s 
then passed through the neck of 
the bottle into tlie contained 
liquor, which showed whether it ■ 
was above or below the intended 
temperature. In the former case 
the bottle was brought into colder 
air, or even plunged for a moment 
into cold watiT; the thermometer 
iu the mean tiini*, being frequently 
put into the contained liquor, till 
it was found to sink to the right 
point. Ill like manner, when the 
liquor was too cold, the bottle wa.<i 
brought into wanner air, immersed 
in warm water, or more commonly 
held between the hands, till upon 
repcalc'd trials with the thenno- 
iiieter, the just temperature was 
found. It will be underslood, that 
during the course of this heating 
or cooling, the bottle was very tre- 
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quently shaken between each im- 
Int-rsion of the theTmometeT ; and 
the top of the neck was kept co¬ 
vered, either with the finger, or a 
Sliver cap made on purpose, as con¬ 
stantly as possible. Hot water 
was used to raise the temperatim* 
only in heats of 80*^ and upwards, 
inferior heats being obtained hy 
applying the hands to the bottle : 
when tlic hot water was employed, 
the ball of the bottle was plunged 
into it, and again quickly lifted 
out, with the necessary shaking 
interposed, as often as was neces- 
s.iry for communicating tlie re¬ 
quired heat to the liquor; hut care 
v/aa taken to wipe the bottle dry- 
after each immersion, before it was 
shaken, lest any adhering moisture 
anight, by accident, get into it. 
The liquor having hy these means 
been brought to the desired tem- 
perature, the nevt operation was 
to till up the bottle i-x.K-tly to the 
mark upon the neck, ubich was 
done with some of the same liquor, 
by means of a glass funnel witli a 
very small horc. Mr. (Jilpin en¬ 
deavoured to get that portion of 
the liquor which was employed for 
this purpose, pretty nearly to the 
temperature of the liquor con¬ 
tained HI the botti(‘; hut as the 
whole quantity to be added iu‘ver 
exceeded ten grains, a difference 
of ten degrees in the heat of that 
^mall quantity, which is more than 
it ever amounted to, would have 
occasioned an error of only l-.10tli 
ol a degree in the tcmper.itiire of 
tlie mass. Enough of the liquor 
was put in tu till the neck rather 
'^above the murk, and the siiper- 
diioiis quantity was then ab.sorbt-d 
to great nicety, by bringing into 
contact with it the fine point of a 
small roll of blotting paper. As 
the surface of the liquor in the 
neck would be always concave, the 
bottom or centre of this concavity 
was the part made to coincide with 
the mark round the glass ; and in 
viewing it, care was taken, that 
the near and opposite sides of the 
mark should appear exactly in the 
same line,^ hy wliicli means all 
parallax was avoided. A silver 
cup, which htted tight, was then 
put upon the neck, to prevent eva- 
poration ; and the whole apparatus 
30 


was in that state laid in the scale 
of the balance, to be wuighed with 
all the exactness possible. 

'file spirit employed by Mr. Gil¬ 
pin was furnished to him by Ur. 
Dollfiibs, under whose inspcctior 
it had been rectified from rum sup- 
jilied by govcmiuent. Its specific 
gravity, at 00 degrees of heat, was 
.82514. It was fir»t weighed pure, 
iu the above mentioned bottle, at 
(-very five degrees of hi*at, from 30 
to 100 inclusively. Then mixtures 
were formed of it, and distilh'd 
water, in every proportion, from 
l-2Urli of the water to equal parts 
of w.iter and .spirit, the quantity 
of water added being successively 
augmented, in the proportion of 
live grains to one hundred of 
the spirit; and these mixtiire.s 
were also weighed in the bottle, 
like the pure spirit, at every ihe 
degrees of heat. Hie niunbers 
hence resulting are delivered in 
the following table ; where the first 
column shows the degrees of heat; 
the second gives the W'eiglit of the 
pure spirit contained in the bottle 
at those different degrees ; the 
third gives the wtdglit of a mix¬ 
ture in the proportions of LOO parts 
by weight of that spirit to 5 of 
water, and so on succi'ssively till 
the water is tu the spirit as Kill 
to 5. 'j'hey are the mean of three 
several experiments at le 
Mr. Gilpin always filled and weigh¬ 
ed the bottle over again that num¬ 
ber of times, if not ofteiier. The 
heat was taken at the even degree, 
as shown by the thermometer, 
without any allowance in tlie first 
instance, because the coincidence 
of the mercury witli a division can 
he perceived more accurately than 
any fraction can be estimated; and 
the errors of the tluTiiiometers, if 
any, it was supposed would be less 
iipuri the grand divisions of S de¬ 
grees than in any others. It must 
be observed, that Mr. Gilpin used 
tlie same mixture throughout all 
the different temperatures, heating 
it up from 30° to 100°; liimce some 
small error in its strength may have 
been occasioned iu the higher dc- 
gri>es, by more spirit evaporating 
than water: but this, it is believed, 
must have been trifling, and greater 
inconvenicuce would probably have 
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roitultpd from intcrpociiug a fresh 

mixture. 

The precise specific gravity of the 
pure spiiit oiiiployed was .K‘r25l-1; 
])iit to .ivoiil an inrimveuient frac- 
tion, if is taken, in ooiistructiiig 
the faille of bpecific grriiitios, .is 
.^'25 only, a pruporliniiiil deduction 
heiiig iiiaiie from all the other uuin 
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berii. Ilius tlie fuUuWing table 
giics the true specific gravity at 
the diftureiit degrees of heat, of a 
pure rectified spirit, the specifio 
gravity of wdiich at 00° is toge¬ 
ther with the specific gr.ivilies of 
din'ereiit mixtures of it with water, 
at Uiuso dilfereiit tumperatuies. 


Jiail Sptnflc (iravltka at the. different Temperatures. 
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8tMil7 
8i):i!)0 
8017 4 
8801,1 
8.S72() 
88100 
88251 
88018 
87770 
87.500 
87.100 
87111 
80870 


•005.58 

on.-i 11 

001-27 
.SOOO!) 
80081 
1 80418 
' S02:i2 
8!)000 
88773 
88.5'W 
88;1()I 
HSI‘21) 
87SS0 
87051 
87 !-2l 


•010*23 
00811 
00500 
00.180 
00101) 
H0!):i;i 
8!)707 
8!) 170 
80-252 
80018 
88781 
88000 
8837t* 
88110 
87015 


300 ■oi-tio 'Oisi; 


too 

grains 

of 

.spirit 
to 05 
gr. of 
water 

inn 

grains 

of 

spirit 
to 70 
gr. of 
water 

100 

grains 

of 

spirit 
to 75 
gr. of 
water 

100 

grains 

of 

spirit 
to 80 
gr. of 
water 

•02-217 

• { 

)-2.50;i 

•0-288') 

■031!) 1 


50 

1 •):)5!)(i 

00997 

!)13701 

017-23 

55 

00:)67 

00768 

on 111 

01.5!r2 

60 

90] H 

005)9 

!)0!)'27 1 

01-287 

65 

K!)i)-20 

00.328 

{•0707 ) 

01066 

70 

8!H;(I5 

00104 

!N)181| 

008)7 

75 

SOIGI 

80872 

!in'2.52| 

!N)617 

80 

80-225 

8093!) 

000211 

(N);4.S.5 

85 

H!N)i;i 

KOKH) 

Si)8).1, 

!H)21)9 

Oil 

88817 

8')23() 

8!Nil7 ' 

80!)S8 

05 

88.588 

8!N)03 

8o:ton, 

8971)3 

100 

8S.i.57 

88769 

8015.81 

895.16 


01022 

01401) 

01181 

0005-2 

00723 

00558 

00:)42 

00110 

80880 


0I0.')3 
01715 
01403 
01-270 
0I04C 
90882 
00008 
!)0413 
00-215 


grants grams 


cf 

spirit 
to 85 


of 

spirit 
to IN) 


022-2.5 
02010 ! 
01703 
91501) 
9l:)40 
01180 
00007 
90747 j 
90522! 


02)00 

02283 

02(Hi9 

01849 

910-2-2 

01405 

01218 

010-20 

90805 


gr. of gr. of 
water water 


•0.<!):)l 


0;{I77 
92!)l) t 
!I275.S 
!82.516 
9-23.13 
92111 
91891 
017-2') 
01.511 
Ol-iOU 
01000 


• 01-222 

040-25 

0:)827 

0')62l 

O.'MJ!) 

0;i2U8 

o:{()02 

!r27i)4 

!>258U 

02304 

0-2142 

91009 

91751 

01531 

01310 



















CHEMISTRY. 



05 

00 

K5 

SO 

75 

70 

05 

00 

55 

.50 


grams 

grains 

gr.iins 

grains 

gi.nns 

grams 

(jrdiiis 

grains 

grains 

gj'.iins 


(it 

of 

of 

of 

III 

of 

Ilf 

ot 

of 

ot 

P 

spirit 

spirit 

spirit 

sjnrit 

spirit 

spirit 

spirit 

sjnrit 

spirit 

Sl)irit 


t<» 100 

tu iOO 

to 100 

to 100 

rii 10(1 

to 100 

to 1(M> 

to too 

to too 

to 1(>0 


gr. ol 

gr. (>l 

gr. of 

gr, ot 

K'- of 

gr. of 

g> 01 

gr. of 

gr. 1)1 

gr. ol 


water 

w.iter 

w.iler 

w.iter 

w.iter 

water 

Water 

water 

water 

w.iter 


■onir 

■OOJ75 

•04020 

•05173 

■051-20 

■05081 

.•150-11 

■00-20‘» 

■00470 

•00710 

. .1 

042 10 

04 IK 4 

94731 

0 lOSH 

(I5*J4(} 

0550-! 

05772 

OfiOIS 

90315 

90.579 

0 

0 KlaS 

it 1205 

01517 

‘)1S()2 

05000 

0532S 

0.5002 

!)5S79 

(K>i:)'J 

90134 

3 

O.JMiO 

0 1000 

on IK 

(44(i05 

91871 

05143 

05423 

05705 

05003 

‘>0-280 

0 

!!.5«..>s 

O.ISO? 

011 10 

!)ni4 

OIOS 3 

'14058 

05211 

05.531 

05831 

901-20 

. 5 

03 152 

0300(1 

030 IS 

01213 

04180 

‘)17«7 

0511)7 

05.J57 

9500*2 

95900 

( U 

032 If 

03 iO.I 

037 JO 

01018 

01200 

0 157') 

94870 

.05 IS! 

9.5193 

9.5801 

» 5 

03040 

03285 

035 W 

03822 

OW/O 

04;«h 

') I080 

05000 

‘>.5.318 

i>5(i3.1 

7 0 

0-!SiK 

O'lorc 

03337 

03010 

‘13808 

0 1103 

01500 

{11813 

9513(1 

054(5!) 

.■3 

02(113 

0-2SO5 

03132 

03113 

03(i05 

0308'! 

01.101 

0 l(i23 

‘11057 

!>.5-202 

hO 

02303 

02(140 

02(117 

03201 

03 188 

03705 

04102 

91431 

‘>1708 

95111 



15 

4‘l 

3.5 

.30 

2.5 

20 

15 

10 

5 


jjrams 

gi.Ulis 

gi a Ills 

grains 

grains 

grains 

grains 

grains 

grains 

X 

of 

i.i 

of 

ol 

of 

of 

of 

of 

of 

C 

spirit 

•ipii If 

spirit 

spn it 

spirit 

spirit 

spirit 

.spirit 

.spirit 


tfJ 10(1 

1(1 10(1 

to 100 

to 100 

to ion 

to 100 

to 100 

to 100 

to 100 


gr. of 

gr. (0 

trr. r.C 'f r. of 

gr. of 

gr. ol 

Sr. of 

Rr- of 

gr, ot 


water 

w .iter 

\V.lt( 1 

w atev 

water 

Welt r 

water 

W.itor 

. 

water 

;r)(i 

•oooo; 

!).'2U0 

97 41S 

■0703.'i 

■97800 

■<j8ins 

■!H4|2 

■9880J 

•90334 

3.5 

OihSlo 

07080 

97319 

(I7550 

97801 

08070 

98307 

08804 

99314 

10 

90700 

‘'()0()7 

'372-20 

07172 

97737 

‘38033 

0.S373 

0870.5 

99345 

4.5 

0(1.503 

OOSIO 

or 110 

97384 

97t’i()0 

!17()80 

083.38 

98771 

f)»)3;» 

50 

<)0 121) 

<3(i70K 

‘.)(i<)i)5 

!)7-281 

'17.580 

!)79-20 

•IS-T*).'! 

98715 

!)(>.3I0 

.55 

0()272 

0(i.57.5 

0(48 77 

97181 

<17.500 

978 17 

982.3!) 

08702 

90-284 

(.0 

0(>122 

0(4137 

‘'07.52 

07074 

97110 

97771 

08171) 

!)8(154 

U!)214 

Ii5 

0.50t)'2 

!)(i-28S 

960-20 

9(i.‘)59 

97300 

07()H8 

08)00 

08.504 

1)9104 

70 

05.80-2 

!)(il 13 

‘>()484 

n().8.30 

97203 

orr/Mj 

980^8 

98.5-27 

00131 

75 

0.5038 

95987 

!)0344 

9(i70.S 

97080 

97495 

9791.3 

!)8454 

OilOOfl 

hO 

05107 

•J,5826 

<)()102 

90508 

!>0!)(i3 

9738.5 

9781.5 

98307 

98!)!)| 


From tills table, ■when tbe specific 
fOCAvity uf any spirituous lupior is 
asrerJained, it will bt; easy to fiutl 
tbe quantity of rectified spirit of 
the above-uicntionud standard, con¬ 
tained in any given quantity of it, 
either by weight or measure. 

Dr. Blagden concludes this part 
of the report with observing, that 
iib the eapi'riinents were ni.ide with 
pure spirit and water, if any extrji- 
neous substances are contained in 
the liquor to be tried, the Dpecifiu 

■IC 3 


gravity in the tabh's will not give 
exactly the pronortions of water 
and spirit in it. 'Hie substances 
likely to be found in spirituous li¬ 
quors, where no fraud is suspected, 
are essential nils, sumetimi'S em- 
pyreiunatic, mucilaginous or ex¬ 
tractive matter, and pi'rhaps some 
saccharine matter. Ulic effect of 
these, in the course of trade, seems 
to be hardly such as would be 
worth the cognisance of the excise, 
por could it easily ‘be reduced to 
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certain mles. Essential and rm- 
pyreiunatic oils an? nearly of thi* 
samt? sporific gravity as spirit, in 
gtMioral ratluT ligiitc'r, and tlierc- 
fuT(‘, notwithstanding the iinitunl 

I jenrtration, will piolmhly make 
ittlc change in the spc'cifii- gravity 
of any Hpiriluoiis Jjr|iioiir in which 
flipy are dissolved. The other sub- 
ptiiuces are all lieiivnr thiiii spirit; 
the .s|)ecilic gravity of coinnion gum 
l>(?iiig 1.18'^, and of .sugar l.liOO, ac¬ 
cording In the t.ihlesof M. llriBson. 
The effect offln-m then foie vvill he 
to make spintiioiis liipiorH .ippear 
leas strong tliaii tliey really are. 
All idea w.j.s once entc rtiined ot 
«’iideavouring to determine tin's 
matter with sonu' prei ision ; and 
accordingly Dr. Dollluss ev.ipnrai('d 
1 IM)0 grains of hr.niciy, aiul the same 
qu.intily of rinii, to dryness; tin* 
lornier h>ft a rcsnhnim ot-lO grain.s, 
the latter only ot'Kt frr.iii'H. 'I’he ^1) 
gi’aiiis of re.siduiim from the hr.iii- 
dv, dissolved again in a niivtiire of 
lOh of spirit, null fit) of v.iter, in¬ 
creased its specific gravity .00011 ; 
lienee the ellect of this exh*aneou.s 
matter upon tin* .specil'ic gravily of 
the brandy coulaniiiig it, would he 
to increase the fittli decimal by six 
nearly, equal to what would indicate 
ill the uliovc-mentiuiusl niivtiire, 
about one seventh of a grain of 
water more tliun the truth, to 100 
of spirit; a quantity much too 
min life for the consideration of 
governnient. 

Very little practice will eualile to 
ascertain, with the help of the 
above tables, the quantity of .spirit 
in any mixture. It is ni'cessary 
first to a.sreriain the specilic gra¬ 
vity, according to the usual rules 
for that purpose, and then by the 
theviiiometer observe what is the 
tenipeiatiire. J^et us suppose th.it 
the specific gravity is found to h(> 
OiO, and the temperature 50° of 
Fahrenheit, h^ searcliiug in the 
table, in the lines hoTixontal with 
500, ag{05l, whii-h 

IS directly under 100 gr.dns of spirit 
to 15 grams of water. In the sup- 
posi‘d mixture, therefore, there are 
four parts spirit and three water, 
la-t ps suppose the specific gravity 
to be045, and the temperature 70O, 
by .searching in the horizontal lipcs 
ppposite to 700, yfQ jiuj_ >91500 di- 

^ •Ilk 


I rectly under 05 grains of spirit to 

100 of water. 

Ill taking the excise of liquors, 
use is mad(‘ of an instrument ciillud 
the hydrometer. 

The most remarkable eharaeteris- 
tic property of alcohol, is its solu¬ 
bility or comhiiiatiori in all propor- 
tiuus with water ; a property pos¬ 
sessed by no ether cumbustihlR 
hubstanee, except the acetic spirit 
obtained by distilling the dry ace¬ 
tates. A\'hen it is humed in a 
• himney which communicates with 
the worm-pipe of a distilling appa¬ 
ratus, the product, which is_ con¬ 
densed, is found to consist of 
water, wliich exceeds the spirit in 
weight about oue-eiglith part; or 
more accurately, lOf) parts of alco¬ 
hol, by conihiislioii, yield 13(f of 
w.ifer. It alcohol be burned iu 
cloM'il vessels with vital air, the 
protluct is found to be water and 
e,irl)onic acid. Wbence it i.s in¬ 
ferred that alcohol ronsi.st.s of liy- 
drngeii, uniti.'d either to earboiiie 
acid or its acidifiable hast*; and that 
tlie oxygen uniting on the one part 
with the hydrogen, forms water; 
and oil the other with tin- base of 
the Ciirhoiiic acid, forms tliat 

acid. 

A considerable miinber of tins 
uses ot this fluid as a meiistruiini, 
v ill pass under our observation m 
till' various articles of this work. 
'Hie mutual ai tion between alcohul 
and acids produces a light, volatile, 
and Jiiflamniable oil, called ether, 

i'lire .ilkalis ntiife with spiiit 

of wine, and form alkaline tiiie- 

turt>s. Few of the neiifiMl sails 4 
uniti‘ with this fluid, exci-pt .such 
as eoiitaiii amnumia. I'he car¬ 
bonated fixed alkalis are not solu¬ 
ble ill it. From the strong nttrac*- 
tioii which exists between alcohol 
and water, it unites with this last in 
saline solutions, and in most cases 
precipitates the. salt. 'This is a 
pleasing experimont, which never 
fails to Hurpiise those wlio are un¬ 
acquainted with chcmic:il efl'ects. 

If, for example, u saturated solu¬ 
tion of nitre in water be taken, 
and an equal quantity of strong 
spirit ot wine be poured upon it, 
the mixture w'ill constitute a weaker 
spirit, vvliii'h is incapable of hold¬ 
ing tlie nitre in solution ; it there- 
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fore fiills 'to the bottom instantly, 
in the form of minute crystals. 

The »l»*gTees of solubility of many 
jicMitval salts in ^alcohol li.ive been 
ascertained by experimentn made 
by Macquor, of which an accouTit 
is piibli>>hed in tiie Memoirs ol the 
'I'uriii Academy. 'I’hc alcohol he 
I'lnployed Avas iMrefiilly freed from 
siiper.dMiiidaTit water by repeated 
roctiheatious, Avithont addition of 
any iutennediate substance. TJie 
salts employed in liis experiments 
Avere previouslv deprived of their 
Avatcrol crystri1]i7.atioii by a careful 
drying, lie poured into <i matras.s, 
upon each of the s ilt^i thus pre 


pared, half an ounce of his alcohol, 
and set tin* matra.ss in a ,Hand-b.ath. 
\\ lu'ii till' .spirit began to boil, he 
filtrated it while it Avas hot, ;uid left 
it to cool, that he might observe 
the- crystallnalions which took 
place. Ho theu ev.)poratpd the 
spirit, and wi’ighed the s.ilitie rosi- 
diiiims. Ill- ri peated these expe- 
riiiient'' a second tinn*, with tliis 
diU'erence, that mste.ad of evaporat¬ 
ing lln, spirit in which the salt had 
becMi digested, he set fire to it in 
order to rxaijiiiie the plieiionnni.i 
which Its lliiLiu; might <-\hibit. TJie 
principal re.siiIts of Ins experiments 
.irc snbioiiii-d. 


Quantifi/ Salts soIhIiIc in 

oj grains. 200 grains of spirit. 

4 Nitrate of pota.sh 

5 Muriate of pot.isli 

0 Sulphate ot soda 

15 Nitrate of soda 

0 Muri.ite of soda 

0 Sulphate ot .nnmonia 
1 (W Nitrali' of ammonia 

21 JMiirmte of ammonia 

2 »S Vitrale of lime 

2«8 Muriate of lime 

S-i Nitiate of silver 

"01 Muriate of mercury 

■1 Nitrate of iron. 

3t> Muriate of iron 

48 Nitrate of copper 

4S Muriate of copper 


pccnlUtr phenomena of tire flame. 

I Flame larger, higher, more .ardent, 
i vellow', and luiiiiiioiis. 

Large, ardi-iit, yellow, & luminous. 
(hiTisiderahly ri*d. 

Yellow, luminous, detonating. 
Larger, more .ardent, and reddi.sh. 
None. 

VV'^liitcr, more luminou.s. 

None. 

Larger, more luminous, red, and 
decrepitating. 

Like that of the calcareous nitre. 
None. 

( Large, yellow', liuniuous, and dccrc- 
l pitatiiig. 

Red and decrepitating. 

More white, lumiiious, & sparkling. 
•More wliite, linninoiM, and green, 
much .smoke. The .'«ali:ie residuum 
hecaiiie blark and hiirut. 

1 Fine green, wdiite, and red fulgu- 
j rations. 


Macquer accompanies the relation 
of Ins experiments with many judi 
cions reflections, not easily capable 
of abridgement. 

Alcohol IS remarkable for its rosist- 
anco to free/ing under any degree 
to Avhicli in any climate it maybe 
jiiitiirally subjected. In Russia or 
in till* Hudson’s hay territory a cask 
of spirits has been exposi’d to se¬ 
vere frosts, and whilst the water 
with which it was cmnbined was 
reduced to ice, the ah'ohol was not 
congealed, but was found iii tlie 
centre, and in hillow's within the 
ice. Alcohol, of specific gravity 
.825, has been exposed to an artifi¬ 
cial cold of 910 below zero, and has 


still pre.si'rvod its liquid form ; but 
at a greater degree of cold at iloo 
below zero, spirit ot a .still greater 
stri'ngth has been congealed. 

Alcohol of .825 boils at ITfiO. 

In wine there is a large portion 
of alcohol, as has been clearly a.s- 
cert.'iiiied by the experiments of 
M. (lay Lussac. It wras formerly 
doubted by so'ue chemists, who 
supposed that the alcohol obtained 
from wine was generated and 
evolved in tlie process of distilla¬ 
tion. 

If sulpluir in sublimation meet 
w'ith the vapour of alcohol, a very 
small portion combines witli it, 
which communicates a hydro-sul* 
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phiiroufl smell to the fluid. The 
increased surface of the two suit* 
stances appears to favour the com- 
biii.’ition. It had been supposed, 
that this was the only way in 
which they could be united ; but 
M. Favre has lately asserted, that, 
having digested t^vo drams of flow- 
era of sulphur in an ounce of alco¬ 
hol, over a gentle Are not sufheieut 
to make it boil, for twelve hours, 
he obtained a solution that gave 
twenty-three grains of precipitate. 
A similar mixture left to stand for 
a month in a place exposed to the 
solar rays, aflVirded sixteen grains 
of precipitate ; and another, from 
which the light was excluded, gave 
thirteen grains. If alcohol be boiled 
M'ith one-fourth of its weight of 
sulphur fur an hour, and Altered 
hot, a small quantity of minute 
crystals will be; deposited on cool¬ 
ing; and the clear llmd W'lll assume 
an opaline hue on being diluted 
with an equal quantity of water, in 
whicli state it will pass the liUer, 
nr r will any sediment be deposited 
for several hours. The alcohol used 
in the last-mentioned experiment 
did not exceed .840. 

L*hospJioriis is sparingly soliilile 
in alcoliol, but in greater quiuitity 
byhu.it than in cold. 'Ihe addition 
of water to this solution affords an 
opaque milky fluid, which gradu¬ 
ally hecomes clear by the subsi- 
dimce of the piiosphoriis. 

Earths St-eiii to hai e scarcely any 
action upon alcohol. Quicklime, 
however, produces sonic alteration 
in this fluid, by changing its fla¬ 
vour and rendering it of a yellow 
colour. A small portion is probably 
taken uji. 

Soaps are dissolved with great 
facility in alcohol, witli which they 
combine more readily than with 
water. hJone of the luetnLs, or 
their oxides, arc acted upon by 
this fliud. llesins, essential oils, 
u.'unphoT, bitumen, and various 
other substances, ari' dissolved 
with great facility in alcohol, ft’om 
which they may be precipitated by 
the addition of water. From its 
property of dissolving resins, it be¬ 
comes the menstruum of one class 
of varnishes. 

Camphor is not only extremely 
Mlublu in alcohol, but assists the 
41 


solution of resins in it. Fixed oils, 
when rendered drying by metallic 
oxides, are 'soluble in it, as well as 
when combined with alkalis. 

Wax, .spemiiiceti, biliary calculi, 
urea, and all the animal substances 
of a resinous nature, arc sulubU: in 
alcohol; hut it curdles milk, co¬ 
agulates albumen, and hardens the 
muscular fibre and coagulum of the 
blood. 

'Hie uses of alcohol arc various. 
As a solv'ent of ri'siuous substances 
and essLUitial oils, it is employed 
both in phamiiicy and by the' per¬ 
fumer. When diluted with an equal 
quantity of water, con.stitutiiig 
what is called proof spirit, it is 
used for extracting tinctures from 
vegetable and other substances, 
the alcohol dissolving the resinous 
parts, and the water the gummy. 
From giving a steady heat without 
smoke when burnt in a lamp, it 
Mas formerly much employed to 
keep water boiling on the tea- 
table. In thermometers for mea¬ 
suring great degrees of cold, it is 
pri'fer.ible to meri-ury, as we can¬ 
not bring it to freeze. It is in 
common use for prejorving many 
anatomical preparations, and rer- 
tain .siibjerts of natural history ; 
but to .xome it is iiijiirious, the 
molluscH! for instance, the calcare¬ 
ous covering of which it in time 
corrodes. It is of considerable use 
too in chemical .'uialy.sis, ns ap¬ 
pears under the difl'ereut articles 
to which it 13 applicable. 

From the great expansive power 
of alcohol, it has been made a ques¬ 
tion, whether it might not be ap- • 
plied with advantage m the work¬ 
ing of ste.'iin-eugines. From a sc- 
rie.s of experiments made by Jle- 
t.inrourt, it appears, that the stefim 
of alcohol h.-ia, in all cases of equal 
temperature, more than double the 
force of that of water; luid that 
the steam of alcohol at iri*’ F. is 
eqiuil to that of water at 212° : thus 
there is a considerable diminution 
of the consumption of fuel, and 
where this is so expensive as to be 
an object of great importance, by 
contriving the machinery so as to 
prevent the alcohol from being 
lost, it may possibly at some future 
time be used with advantage, if 
some otiier fluid of great expaoaive 
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J lower, and inferior price, be not 

blind TnoTR cconomiral. 

It was ob.st’TVL'd at tlio beginning 
of this artiulo, that alcolud might 
be decomposed by transmission 
through a red-hot tube: it is also 
deeotuposahle by the strong acids, 
and thus aflords that remarkable 
pTodnet, Enii-K and Olkum Vini. 

A.LE, OB BEER, is a beverage 
obtained from grain, and cliiclly 
from liarley, which must first ho 
made into Malt. 

Beer is the wine of grain. Malt 
is usnally made of barley. The 
grain is steeped for two or tliroe 
days in water until it swells, be¬ 
comes somewhat h'uder, and tinges 
the water of a bright n'ddish brown 
colo'ir. llie i\ater being then 
drained aw'ay, the barley is spread 
about two feet thick upon a lloor, 
where it heats spontaneously, and 
begins to grow, by first shooting 
out tin* radicle. In lliii. state the 
genniTiation is stopped by spread¬ 
ing it thiunei, and turning it over 
for two days; afti-r which it is 
again made into a (le.ip, and suf¬ 
fered to become seimbly hot, which 
usually happens in little more than 
a day. Lastlv, it is conveyed to 
the kiln, wliere, by a gradual and 
low heat, it is roudored dry and 
erivp. 'I'liis i.s malt; und its quali¬ 
ties differ according as it is more 
or less soaked, dr.iiiu'd, geninuated, 
dried, and baked. Jii tins, as in 
other manufactories, the intelligent 
operators often make a mystery of 
their proce.ssi's from views of pro- 
H,»it ; and others pn-tond to peculiar 
secrets who ri^ally possess none. 

Indian cum, aud prolmhiy all 
large grain, requires to be suifoTcd 
to grow into the blade, as well as 
root, before it is fit to be made 
into malt. For this purpose it is 
buned about two or three inches 
deep in the ground, and covered 
with loose earth; and in ten or 
twelve days it springs up. In tliis 
state it is taken up and w'ashcd, or 
fanned, to clear it from its dirt; 
and then dried in the kiln for use. 

The colour of the malt not only 
affects the colour of the liquor 
brewed from it; but, in conse¬ 
quence of tbe chemiem operation, 
of the heat applied, on the princi¬ 
ples that arc developed & the 


grain during the process of malt- 
Ing, materially alter.i the qu.'ility 
of the beer, e.speci.nlly with regani 
to the propiTlu’j of heroiiiiug fit 
for drinking and growing fine. 

Beer is made frctii malt previ¬ 
ously ground, or cut tb pieces by a 
mill. Tliis is placed in a tnn, or 
tub with a false ho'tom; hot water 
is poured iiputi if, and the whole 
stirreil .ibout with a proper iustru- 
lUcMif. Tlie temperature of the 
water in this operation, called 
m.-s'iing, mii.st not be equ.*!! to 
boiling; for. In that ra-e, the* malt 
''vould he eonveited into a paste, 
from which the iinjiregnated wattT 
could not be sepfir.ited. This is 
called setting. After the infusion 
h.is remained for some time upon 
the malt, it is drawm u/f, and is 
then distingni.shcd by the name of 
sweet w'ort. By one or more .sub¬ 
sequent infusions of water, a quan¬ 
tity of weaker wort is made, which 
is either added to tin* fori*going, or 
kept apart, arcorcliiig to the inten¬ 
tion of the opemtor. The wort is 
then boiled with hops, which gives 
it an aromatic bitter taste, and is 
supposed to render it less liable to 
be spoiled in keeping; after which 
it is cooled in shallow vessels, and 
siifleri'd to ferment, with the addi¬ 
tion of a proper quantity of yeast. 
'I’he fermented liquor is beer; and 
dj/it'T.s greatly in its quality, ac- 
(ording to the nature oi the gniin, 
the malting, the mashing, the quan¬ 
tity imd kind of the bops and the 
yeast, the purity or admixtures of 
the water made ure of, the tem¬ 
perature and vicissitudes of the 
weather, See. 

Beside tbe various qualities of 
malt liquors of a similar kind, there 
arc certan leading features by 
which they are distinguished, and 
classed under dincrent names, and 
to produce wliich, different modes 
of management must be pursued, 
'fhe principal distinctions are into 
beer, properly so called; ale ; table 
or small beer; and porter. Which 
is commonly termed beer in Lon¬ 
don. Beer is a strong, fine, and 
tliiu liquor; the neater part of the 
mucilage having been separated by 
boiling the wort longer than for 
ale. and carrying the fennentation 
farther, so as to convert the sac- 
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cTiarlnc matter into alcohol. Alo 
i.s of ii more birupy coiis«istcnce, 
I'liil swcottT tcisto ; MKir.': of tin* 
iiiucilii{;o being'retained in it, and 
tlio fermentation not h.iAing been 
carried so far as to deeoinpose all 
the sugar. Sni.ill beer, as its name 
implies, is a weaker litpior ; fuid is 
made, either by adding a largo 
portion of Avater to the malt, or by 
mashing Avith a fresh quantity of 
Avater what is left alter the beer or 
ale Avort is dr.-iAvn olf. Porter Avas 
proliably made origimilly from very 
high dried malt; but it is said that 
its peculiar llaAour cannot bo im¬ 
parted by malt and hops alone. 

\cuording to experiments of Mr. 
Prande, the fulloAving is the pro- 

f iortiou of alcohol obtainc'd in aiia- 
ysing 100 parts of diderent kinds 
of ale or beer. 


Burton alo . . . 

. 8 M 

Edinburgh ale . . 

. (i.’iU 

llorclu'Ster ale . . 

. ri.St! 

Brown stout . . . 

. (>.U0 

London porter . . 

. d.’iO 

Loudon small porter 

. l.'ZB 


The proportion of alcohol found 
in d'lTereut kinds of wine or beer 
is, ImweAer, not a criterion from 
Avliicli to decide on the compara¬ 
tive advantage to be derived from 
drinking tliem. 

By thf* I.iw, as it .at present 
stands, all other articles are pro¬ 
hibited in making bec*r except malt 
and hops. Thu hop plant is, how¬ 
ever, a very powerful narcotic, 
and as such is admitted into the 
pharmacopoeia ; and there are other 
articles, such as gentian root, 
whieh miglit ho employed, and 
fri'ijuently arc so, to impart a hit¬ 
ter ilavour to the heer, which are 
decidedly innocent, and the infu¬ 
sions of which are prescribed by 
physicians, to invigorate the sto¬ 
mach and promote digestion. The 
chief object of the legislature in 
reqiuriug exclusively hops to be 
employed, seems, therefore, to be 
for the purpose of obtaining the 
large revenue derived from tliat 
article. 

In times of scarcity of grain per¬ 
mission has been given to employ 
Sugar in breweries lu lieu of malt, 
and there can be no reason AVhy 
It should not he used, except for 
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the ptirpoie of favouring the agri" 
cultural interest at home, and to en¬ 
courage the produce of a large 
quantity of gram, which in a time 
of scarcity may be employed more 
immediately for food. There have 
been many articles, hOAVcA'cr, used 
in the breweries, Avbicb there, is 
just reason to believe to be injuri¬ 
ous to the human constitution, and 
against which the penalties of law 
are properly directed. So early 
as tlie time of Queen Anne statutes 
were enacted for this purpose, 
(loculus iiidiciis and mix A'oiiiic.'i 
have decidedly poisonous qualities. 
Amongst tlie articles seized at dif¬ 
ferent breweries, and at the labo¬ 
ratories of dilTerent brewers’ «li*ug- 
gists, as appears in evidence given 
to the (Committee of tin* House: of 
Commons Avere, coculus iiidicus, 
inultum (an extract of coculus) co¬ 
louring, honey, hartshorn shavings, 
iSpaiiish juice, mixed drugs, ginger, 
orange powder, liquorice, quassia, 
grains of Paradise, rarraway seeds, 
copperas, and capsicum. Some of 
these articles are employed tu givn 
a pungency and flavour to weak and 
had beer. Sulphuric acid is said 
to be used to give new beer the 
taste of beer eighteen months old. 
Sulphate ofirou, alum, and salt arc 
added by the publican.*!, under the 
name of beer heading, tu imp.'irt a 
frothing property to the beer when 
poured frotii imu vessel to siiuith(>r. 
Molasses and (‘xtract of gentian, 
are added fur the same purpose. 

ALEMBIC, is a small still of a 
very simple construction, employed 4 
in chemical researches, for the piir- 

E ose of separating volatile products, 
y first raising them by lieat, and 
then condensing them into a liquid 
state by cold. 

The alembic is use.d for distilla¬ 
tion, when the products are too 
volatile to admit of the use of the 
last mentioned apparatus. The 
alembic consists of a body a, to 
wMch fs adapted a head b. The 
head is of a conical figure, and 
has its external eircumference or 
base depressed lower than its neck, 
so that the vapours which rise, and 
arc condensed against its sidesi 
run down into the circular channel 
formed by its dapressed part, from 
whence uiey are conveyed by the 
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nose OT beak c, into tbe receiver d. 
This instrument is less simple than 
the Tt, \v1iirh certainly may be 
used for tlie most volatile products, 
it care be tiikcu to apply a gentle 
heat on sticli occasions. But the 
alembic has i’s conveniences. In 
pjirticiilar the residues ot distilla¬ 
tions n\ay be easily cleared out of 
the body « . and in eapeninmils of 
Biiblimation, the head is very con¬ 
venient to receive the dry pro¬ 
ducts, rilulo. the more volatile and 
elastic parts priss oier into the 
receiver.. 

\ L KM IJllDTJf S.VLT. (’orrosiv<> 
muriate of mercury is rendered 
much more soluble in Wi*ter, by the 
addition of muriate of airiinoiiia. 
J'Vora this .solution crystals are se¬ 
parated b^ cooling, which were 
called sal-aleiubroth by the earlier 
chemists, and appear to consist of 
ammonia, muriatic acid, and mer¬ 
cury, 

ALGAROTH, (1*owdf.r ok.)— 
Among the uiunerous preparations 
which the alchemical researches 
in the nature of .lutimony have 
afforded, the jiowdi’r of alguroth is 
one. When butter of antimony is 
tlirown into water, it is not totally 
dissolvofl ; but part of the metallic 
oxide falls down in the form of a 
white powder, which is the powder 
ol algarotb. It is violently purga¬ 
tive and emetic in small doses of 
three or four grains. See AifTi- 

MOM . 

ALKAHKST. The pretended 
universal solvent, or menstruum, 
^of the ancient chemists. Kuiickel 
has very well shown the absurdity 
of seaTcliing tor an universal solvent, 
hy asking, '* If it dissolve all sub¬ 
stances, in what vessels can it be 
contained I 

ALKALESCEI^T. Any substance 
in which alaaline properties are I 
beginning to be developed, or to 

¥ redominate, is termed alkalescent. 

he only alkali usually observed to 
to be produced by spontaneous de¬ 
composition is the volatile; and 
from their tendency to produce 
this, some species of vegetables, 
particularly the cruciform, ai‘e 
styled alkalescent, as are some 
animal substanceB. 

ALKALIS arc bodies which have 
properties the revertie of acids i or 


which counteract and destroy their 
power. 'I'hus, an acid will dissolve 
a luelal, but if :i siilhcieut quantity 
of alkali be mixed with it, th«it 
pow’cr IS destroyed, lii the same 
iniituier an alk.iJi prevents an ai'ul 
changing vegc'tablo blue colours to 
red. ‘2. In .iddition to this pro¬ 
perty , .ilk alls cluinge blue vegetable 
colours lo green, .iiid yellow vege- 
t.ible colours to brown. 3. They have 
an acid t<iste. 4. They combine 
with water and alcohol iu every 
jnoportion. 5. 'I’hey dissolve ani- 
iii.il matter, wdth whieli, as well a.<t 
with oils, they eoiubine and are 
neutralized. <5. lliey are attracted 
to the negative pole of a voltaic 
arrangement. 

The alkalis arc distinguished 
from alkaline earths, winch neu¬ 
tralize acids, limes, strontian, mag¬ 
nesia, itc. by their power ot acting 
on vegetable colours, and by being 
soluble in water after being satu¬ 
rated witli carbonic acid. 

Potass and soda are found to 
consist of nudnllic bases united 
with oxygen, and are not simple 
substances, as formerly supposed. 
Ammonia has been called the v o- 
latile alkali. Jatlii.i, a mmernl al¬ 
kali with briicia, strychnia, and 
many other veget.ible alkalis are of 
late discovery. In tbe alkalis, us 
well as in the acids, chemists seem 
disposed to be too ready in admit¬ 
ting new names without sullicieiitly 
rigorous trial of distinct cb.iracter- 
istic properties. .See the At.KAt,is 
under tlieir respective articles. 

ALKrVLlMKTKll. An instru¬ 
ment for measuring the quantity 
of pure alkali contained in a given 
(inantity of the impure soda or 
potass of commerce. 

ALRANET. The alkanet plant 
is a kind of bugloss, which is a na¬ 
tive of the warmer parts of Europe, 
and cultivated in some of our gar¬ 
dens. The greatest quautities are 
raised in Germany and France, 
particularly about _ Montpelier, 
whence we are chiefly supplied 
with the roots. These are of a 
superior quality to such as are 
raised iu England. This root im¬ 
parts an elegant deep red colour 
to pure alcohol, to oils, to wax, 
and to all unctuous substances. 
The a^aeoua tincture is of a duU 
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bTo^vlli&1l colour; as is liko'wisi* tho 
ppirituous tincture 'when inspissated 
to the consistonru of an extract, 
'llio principal Ui>t‘ of aikanet root 

is, that of Loloiiriug oils, unguents, 
and lip-salies. Wax tinged ivith 

it, and applied </U wanu marble, 
stains it ot a flesh colour, which 
sinks deep into the stone; as tlie 
spirituous tiiicture giies it a deep 
red stain. 

4s tho colour of this root is con¬ 
fined to 11 m* li>nk, .iiid the small 
mots Inive i.iuie bark m proportion 
to tlieir bulk lliaii the griMt ones, 
th< so also .ifloid moat colour. 

AliLA N I ri'i. 'iliis iniiieral ban 
hoeii so ileudininatcil in honour of 
IMv. All.in, of Kdmbui gh, a gentle- 
Ttirin V. Iio h.is foi'Tiied a most ex¬ 
tensive and splendid eullection of 
minerals, and contiibiited much to 
the .idvaTic.eiiient of iiiiueralogiual 
knowled,;e in Scotland. 

It v.as fomid in a rock in West 
Gieeiiland. It consists of:— 

Silica. 

O'Mile of cernmi . . 33.!l 
tlMiie ol iron . . . V.l.'l 

Lime.il.2 

Aliniiina.4.1 

Moisture.4.0 


100.0 

Its spi'cillc gravity is from 3.5 
to i. 

AIJA) C; 11 HO ITE. A mineral 
found in the new Tnines of Vinnus, 
near llraminen in ^Norway. It 
C'lnaisla of silica 35, lime 30.5, 
oxide of iron 17, alinmiia 8, carbo- 
n.ite of lime (1, oxide of manga- 

ALJjOPHANE, a mineral found 
in .1 bed of ironshot limestone, in 
Ihe foTf'st of 'Jliuringia. 

AIjLAV, or alloy. Where 
any precious metal is mixed with 
another of less yaliie, the assayers 
call tho latt(‘r the alloy, and do not 
in gotieral consider it in any other 
point of view than as debasing or 
diminishing 'the value of tlic pre¬ 
cious metal. Philosophical che¬ 
mists have availed themselves of 
this term to distinguish all mota lie 
compounds in general. Thus brass 
is called an alloy of copper and 
zinc ; bell metal an alloy of copper 
and tin. 

Alloys of gold are usually czilled 

4S 
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gold, alUiongli frequently there is 
a larger portion of copper. 'Ihe 
alloys of mercury are usually called 
amulgaiiis. 

Metals unite together in all pro¬ 
portions. iiy their union they 
sometimes occupy more bulk than 
they did when separate, and some¬ 
times less, bometiuies metals united 
together are very easily fusible; 
thus even iron becomes very liLsible 
wlien mixed M'ith gold. JiiMmitli, 
lead, and /.uic, imved togi’tber, are 
very easily lusible. 

AJ.LUVIAL FOUMATIONS, in 
geology, signify deposits in the 
lower i^proiinds of matter, worn 
down from the iieigliboui nig rucks 
and mouiilains. Grav el, loam, clay, 
and .sand, are amongst alluvial de¬ 
posits. 

Ground properly called alluvial, 
which has been lonued from the 
materials ol decomposed r' ck.*!, iv ill 
difl’er accoTcluig to tiu; iiatuie of 
the rocks ni dilTercnt distiicts. 

Ill mnunt.iinous countnes, allii 
vial grounds are'principally com 
posed of Iragmeiitb of rocks, worn 
by attrition, and ot pel'hles and 
sand. Metallic ores, winch are 
very hard or indestructible, are 
also found in the alluvial deposi¬ 
tions of primary and transition 
rocks. 'Jin stone, or ore of tin, is 
found in the form of roimded peb¬ 
ble's, in the bauk'} and sands of 
the rivulets in Cornwall, and under 
the sea shore. Tlieie can scarcely 
be .i doubt that tins ore once lornied 
veins, intersecting mouutdius that 
are decuuipo.sed and worn down. 
Small pieces of gold havi* occasion¬ 
ally been lound in tX similar situa¬ 
tion, which, as well as the gold m 
tlic sands of rivers in difl'ereiit 
parts of the w'orld, had, in all pro¬ 
bability, a similar origin. The dia¬ 
mond, and other precious stones, 
which occur in alluvial depositions, 
were also probably brought there 
from decomposed rocks by inunda¬ 
tions and mountain torrents. 

'I'ho alluvial depositions Irom se¬ 
condary Tock.s form beds of sand, 
clay, and loam, of greater or less 
thickness. Whether tho irnniea- 
surable tracts of sand in Africa or 
Asia, were from the destruction of 
silicious mountains, or by other 
processes, capuot be determined. 
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Durinff Tfilcanio eruptions, an ptc- 
tnit of some liundred nqiiaro 
hn« frpquputly been covi-rj'd with 
volraiiic sand, but this is of a dark 
pri'V folour, rontaiim a considcruble 
iiortinti of arBillao'.'ous oai’tli, and 
bei'omes consolidated by moistnn-. 

ALMONDS. Almonds consist 
chiefly of an oil of the nature of fat 
oils, together with farinaceouH mat¬ 
ter. 'I'lie oil is so plentiful, and so 
loosely combined or mixed with the 
other principles, that it is obtained 
by simple pressure, and jiart of it 
may be squeezed out witli the lin¬ 
gers. Fire pounds and a half have 
yielded one pouinl six ouiu'es of 
oil by cold expression, and tlirce 
quarters of a pound more on heat¬ 
ing them. There are two kinds of 
almonds, the sw(*et .and bitter. 
The hitter almonds yield un oil as 
tasteless as that of tlu' other, all 
th<> bitter matter remaining in tlie 
cake after the* expression. tlreAt 
part of the bitter matter dissoh'cs 
by digestion, both in Wiitery and 
spirituous liquors ; and part arises 
with both in dtslillation. Kemlier 
obtained from them l-.td of watery 
extract, and .'J-:«ds of spirituous. 
Jlitler almonds are poisonous to 
birds, and In some animals. A 
water distilled fiom them, when 
iiiado ot a rcrtniii degree of 
strength, has been found from nx- 
lieriniciit to be poisonous to brutes; 
and thc'ri* are instances of cordial 
spirits impregnated with them 
being poisonous to men. It seems, 
indeed, that the vegetable prin- 
eiple of bitterness in almonds and 
, the kornela of other fruits, is de- I 
Btructive to nnimiil life, when se¬ 
parated by distillation from the oil 
and farinaceous matter. The dis¬ 
tilled water from laurel leaves ap¬ 
pears to bo of tliis nature, and its 
poisonous effects arc well known. 

It has been nsrertained that the i 
poisonous property in hitter al- i 
monds, arises from tlie hydrocyanic 
or prussic acid. When an iiquri- 
ous effect is felt in the stomach, an 
emetic ouglit immediately to be ' 
Uken, and after it has operated, a 
combination of sulphate of iron 
with carbonate of potass. 

Swi>ot almonds aro made into an 
emulsion by trituration with water, 
which on standing separate* a 
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thick cream floating on the top. 
The cniuNion may be ciirdlctl by 
he.it, or the addition of alcohol or 
acids. The whey contains gum, 
extractive matter, aiul sugar, .ic> 
cording to I’rofe^sor Proust; and 
the curd, when washed and dried, 
y elds oil by expression, and after¬ 
ward by distilldtion tlie same pio« 
ducts as cheese. The wliey is a 
good ddiunt. 

ALOES. This is a hitter juice, 
extracted from thclcuvcs of a plant 
ol the same name. Three soits of 
iiloes are di.stiiiginshcd in the shops 
by tin: names ol aloe soccutriiia, 
aloe hcpatic.i, .nnd aloe catiallina. 
The first dennmiTiation, which is 
applied to the purest kind, is taken 
from the island of Zocotora ; tlio 
second, or next in quality, la called 
hepatica, iioni its liver colour; and 
the third, caliallina, from the use 
of thi<! species being coiifiru'd to 
horses. Tlicse kinds of aloes are 
said to ditt'er only in purity, thoiigb, 
from the difference ol their IhivoiiKs, 
it is probable that they may be oh 
tainediii soiiu* lustaricos from dilfer- 
ent species ot the same plant. It is 
certain, however, that the dilferent 
kinds arc all prepared at Mnrviedro 
in Spain, Irom the same leaves of 
the common aloe. Dee]) incisions 
are made in tiio leaves, trom which 
the juice is suffered to flow; and 
this, after docautatiou from its se¬ 
diment, and inspissatioi) in tho 
sun, is exposed to sale in leathern 
bags by tho name of soccotrine 
aloes. An additional quantity of 
jiiico is obtained by pressure from 
the leaves; aud this, when de¬ 
canted from its sediment imd dried, 
is the hepatic idoes. And lastly, a 
portion of juice is obtained by 
strong pressure of the leaves, and 
is mixed with tho dregs of tlic two 
precedmg kinds to form the cabal- 
line aloes. The first kind is said to 
contain much less resin, llic prin¬ 
cipal characters of good aloes are 
these : it must be glossy, not very 
black, but brown; when rubbed or 
cut, of a yellow colour; compact, 
but easy tn break; easily soluble ; 
of an unpleasant peculiar smell, 
which cannot be described, and an 
extremely bitter taste. 

Aloes appears to be an intimate 
combiuatiou of ffuinmy resinou* 
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matter, so wull blcndod togetlmr. 
tlicit watery or gpirituoiLi .sol- 
vcnu, sep<u'.iloly applied, dissolve 
the greater part ol boUi. It is not 
det(*ritiiaic'd wlietliei there be uiiy 
difluience lu the medieal proper¬ 
ties of tliese solutions. Hotli are 
puigative, as is likewise the aloes 
in substance; and, if used too 
ireely, are apt to prove heating, 
and iirudiice lu'iuorrlioidal com 
plaijts. 

ALllDKL. Tlin process of aub- 
liiiiatiou diifers I'loni distillation in 
the nature of its product, which, 
iiibtcad of becounng condensed in 
a dual, asbuiiK's the solid stat(>, 
and the form of the receivers may 
of eournc* he very diilereut. 'ITie 
receivers for sublimates are of the 
natiiie of eluiuiieys, in which thu 
elastic priidiK.ts are condensed, 
and adheri- to their internal sur¬ 
face. It IS evident tliat the hctid 
of an aleniMc will serve very well 
to receive and condense such 
sublimates as are not very vobitile. 
1 'he I'arher chemists, whose notions 
of simplicity were not always the 
most perfect, thought proper to 
nsi; a number of similar heads, one 
above, the other, cunimuiiiratiiig in 
succession hy means of a per¬ 
foration in the superior part of 
each, which received the neck of 
tlie capital innuediately above it. 
I'hcso heads dillering in no respect 
from the usual heads of alembics, 
excepting in tlicir having no uoso 
or beak., and in the other circum¬ 
stances here mentioned, were called 
aludels. 'lliey are seldom now to 
lie seen in clieinical laboratories, 
because tbe operations of this art 
may be perlbruied with greater 
simplicity of instruments, provided 
attention be paid to the heat and 
Other circumstauc(;s. 

ALUM is a salt of the utmost 
importance in inanufactures. It is 
composed, according to Jierselius, of 
Sulphuric acid . .34.33 
Alumina .... 10.80 

Potash.9.81 

Water .45.00 


200.00 

Other chemists have analyzed 
Alum, and, although the results 
have not been the same, there lias 
not been a very material difference. 
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It 1.1 produced, l>ut in a very 
small (quantity, in the native state ; 
and this is mixed with hetiirogo- 
neous matters. It <‘i!lore.'>ci‘s in 
various forms upon ores during c.il- 
cinatiou, but it seldom oicurs cry.s- 
tfilli/.ed. The greater part of this 
salt is factitious, being extracted 
from various miuerdls culled alum 
ores, such as, 1. Sulphurated clay. 
This (fon.<ititutes tlie purest of all 
aluminous ores, nainely, that ol la 
Tulfa, near Civita V'cccliia, in Italy. 
It is white, compact, and as hard 
as indurated clay, whence it is 
called pctraaluminaris. It is taste¬ 
less and meuly; one hundred parts 
of this ore contain above forty of 
sulphur and fifty of clay, a small 
(luautily of potasli, and .a liltlu 
iron. Jiergnian says it contains 
forty-three of sulphur in one hun¬ 
dred, thirty-tivt! of clay, and 
twenty-tw'o of silicious earth, lliis 
ore is first torrefied to acidify tlio 
sulphur, which then acts on the 
clay, mid forms the alum. 

U. The p>ritaceous clay, which is 
found at Scliwemsal, in Saxony, ut 
the depth of ten or twelve feet. It 
is a black and hard, but brittle sub¬ 
stance, consisting of clay, pyrites, 
and bituiiieii. It is exposed to tUo 
air for two years ; by which means 
tlie pyrites are decomposed, and 
the alum is formed, llie alum ores 
of Hesse and Li(‘ge are of this 
kind; but tliey are first torrefied, 
which is Hiiid to be a disadvantage¬ 
ous method. 

3. The schistua aluminaris con¬ 
tains a variable proportion of pe- 
ti'olciim and pyrites iiitimiitely 
mixed with it. VVlien tlie last are 
in a very largo quantity, this ore 
is rejected as containing too much 
irun. Protes.sor Jlergmaii very pro¬ 
perly suggested, tliat by adding a 
proportion of clay, this ore may 
turn out advantageously for pro¬ 
ducing alum. Hut if tlie petrol bo 
considerabh', it must be torrefied. 
Tlie mines of Bccket in Normandy, 
and those of Wliitby in Yorkshire, 
are of this species. 

4. Volcanic aluminous ore. Such 
is that of ijolfaterra near Naples. 
It is in the form of a white s^ine 
earth, after it lij^ effloresced iu 
the air; or else it is itt a stony 
form. 
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5. Eituminoiis alum ore is called 
shale, and is in the form of a schis- 
tus, iiiipreguated ^vith so much oily 
matter, or bitumen, as to he inflam- 
inal.le. It is found in Sweden, and 
.iiMj ill tlic I'oal 'nines at WTiitelia- 
\i"i, and eliewhere. 

(-h.ipt.Ll h.is f.ibncated ahim on a 
1 ' Sv .lie from its component 
])iirts. For thi> purpose he con- 
i.trueted a ch.iinber 91 feet lonpr, 48 
Avide, and d1 high in the middle. 
Tlie walls arc of euminun masonry, 
lint d uith a jiretty thick, coating of 
plaster. 'Hie floor i.s paved with 
brn ks, bedded in .i rnixti.rL' of raw 
and liuiixt clay ; and lhi‘> p.iMonenl 
IS I overed u ith anotht r, the joints 
ef ulijcli over ap thii.e ol the lir^.t, 
anil instead ol mortar the brii ks are 
joined with a cement ot eijnal parts 
i-f pill'll, tin pentiiii*, and w.ix, 
Avhii Ji, .liter li.iiing bein boiled till 
it ce.i.ses lit swell, is used lint. Hie 
Tool IS lit Avood, lint the las'iins are 
veiy close ti.nether, and grooved 
leogthw i ie, tin inti imedi.ite sjiace 
being Idled lip bv pl.anks titted into 
the giooves, so that iJie whole is 
put together without a nail. La.stlY. 
t!ie whole of the inside ir, covered 
AL ith ibrci or tour siiive3.sms coat- 
iiips ol ihc ceiuenr ahoAe-menUoii- 
ed, llie lii'tit being laid on as hot as 
]ios.sibIe, and tlie outside of the 
M ooUen roof lAas varnished in the 
s.itiie manner. Tlie purest and 
white.Ht flay being made into a 
paste AAith Avuler, and formed 
into ball., lialf a foot in dianietir, 
these are calcined in a furnace, 
broken to pii>rrs, and a stratum of 
* the Iragments laid on the floor. A 
diie propoitiim of sulphur is then 
ignited in the chamber, in the same 
Tiiunner a.s for the l.ihrication of 
snlphiiiic acid ; and the fragnicnts 
ol burnt rl.iy, imbibing this as it 
foniis, begin after a fi’W days to 
crack and open, and exhibit an 
elflorc'bcence of sulphate of aluni.iia. 
\\ lieu the earth h is completely 
cflloresced, it is taken out ot the 
chamber, exposed lor some time in 
an open ^lu■ll, that it may be the 
more mtiniately penetrated by tlie 
acid, and is then Uaiviuted and 
crystallised in tlie usual manner. 
ITm oenieut answers the purpose 
of lead on this orc.asion very effec¬ 
tually, and according to H. Ghap- 


tal, costs no more than lead would 
at three faithiuga a pound. 

Curaudau has lately recommended 
a process for makhig alum without 
evaporation. One hundred psirtt 
of clay and flie of muriate of sona 
are kne.iiled into a paste with 
water, and formed into ioave.s. 
With those a reverberatory furn.it e 
is filled, and a brisk fire is kept uf} 
fur tU'O liours. Eemg poAvderen, 
anti ] ut into a sound cask, one- 
fouith of their weight of sulpliurie 
.u III is poured uvei them by de¬ 
grees, stirring tbe imvture well at 
each addition, As .soon as the mu¬ 
riatic g.is is dissipated, a quantity 
ol water equal to tlie acid is added, 
and the nuxtiire stirred as before. 
When the heat is abated, a little 
more water is poured in, and this 
i'< repeated till eight or ten times 
as much water as tliere avus acid is 
added. When the Avhobi has set¬ 
tled, the clear liquor is drawn off 
into loiideu vessels, and a quantity 
ol water equal to tins liquor is 
poured on tlie sediment. 'J'he two 
liquors being mixed, a solution of 
potash is added to them, the alkali 
III which is equal to une-fourth of 
tin* weight of the sulphnrjc acid. 
Sulplidte ol potash may be used, 
but twice as much ol this as of tbe 
alk.Ali IS necessary. Alter a cer¬ 
tain time the liquor by cooling af¬ 
fords crystals of alum equal to three 
tunes the weight of tlie acid used, 
it is refined by dissolving it in tlie 
sui.illest possible quantity of boil¬ 
ing water. Tlie residue may be 
washed with more water, to be em¬ 
ployed in lixiviating a fresh por¬ 
tion of the ingredients. 

As the motlier w.iler still con 
tains alum, with siilpliate of iron 
very much oxided, it is well adapt¬ 
ed to the labrication of prussiun 
blue. This mode ol iiiakiog alum 
is particnUirly advimtageous to the 
m.inufaeturers i-f ]inis.siau blue, as 
they m.iy calcine their clay at the 
same time with their animal mat¬ 
ters, without additional expense ; 
they will liave no need in this casu 
to add potash : and the presence 
of iron, instead of being injurious, 
will be very useful. It they wish¬ 
ed to make alum for sale, they 
might use tho solution of sulphate 
of potash arising from tho washing 
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of ihoir pnusian blu^, instead of 
'watur, to dissolve tin; combination 
of alumina and sulpbiunc acid. 

The Tcsiduimia of distillers of 
aquafortis are applicable to the 
same purposes, as they contain the 
alumina niid pohislt requisite, and 
only require to be reduced to pow¬ 
der, sprinkled with sulphuric acid, 
und lixiviated witli v/uter, in the 
manner directed above. llte 
mother waters of these alums are 
also useful in the fabrication of 
prMSsi.in blue. As the residuum of 
aquafortis contains an ovcr-p\'upor- 
tion of potash, it will be found of 
advantage to add an eighth of its 
weight of clay calcined us above. 

The eldest alum manufactory in 
Great Britain, is that near Whitby 
in Yorkshire. It was estublisbed by 
a guntienian who wimt to Italy, and 
succeeding in persuading some 
Italians employed in the Pope's 
alum works near (hrita Vcccbia to 
make their escapi', and come to 
England with him, and nutwitli- 
stauding tht: papal sentence of ev- 
comiuunication, the undertaking 
was attended with good success. 
An account of this manufactory was 

S iiblishcd in the '25th volume of 
richol.son’s Journal. 

I'hc only injurious contamination 
of alum is the sulphate of iron, 
&om which it may be separated by 
being dis.solved in boiling water, 
and agitated with rods wliilbt it is 
cooled. The salt of aliini fills to the 
bottom, and wa»hed two or tliree 
times in cold water is drained, aud 1 
yields a pure alimi. 

Alum 18 used in largo quantities 
in many manufuctories. When 
added to ttiUow, it renders it 
harder. Printers' cushion.^, aud the 
blocks used in the calico manufac¬ 
tory, arc rubbed with burnt alum 
to rmnove ;iny greasmess, which 
might prevent ti:e ink or colour 
from stickiug. W^ood suificii'iitly 
soaked in a solution of alum does 
not easily take fire ; and the Stime 
is true of paper impregnated with 
it, whicdi 13 litter to keep gunpow¬ 
der, as it also excludes moisture. 
Paptsr impregnated with alum is 
useful in whitening silver, aud sil¬ 
vering brass without heat. Alum 
mixed in milk helps the sepaiatioi) 
of its butter. )f added ia u very 
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small quantity to tnrbid water, in a 
few minutes it renders it perfectly 
limpid, without any bad taste or 
qusdity ; while tlie sulphuric acid 
iioparts to it a very sensible acidity, 
and does not precipitate so soon, 
or so well, the opaque earthy mix¬ 
tures that render it turbid, sis I 
have often tribd. It is used in 
making pyrophorus, in tanning, 
and many other manufactories, 
particularly in the art of dying, 
in which it is of the greatest and 
most important use, by cleansing 
aud opening the pores on the sur¬ 
face of the substance to be dyed, 
rendering it fit for receiving tlu 
colouring particles, (by which the 
alum is generally decomposed) 
and at the siuuo time making the 
colour fixed. Crayons generally 
consist of the earth of alum, finely 
powdered, and tinged for the pur¬ 
pose. In medicine it is employed 
as an astringent. 

ALUM KAKTH, according to 
Klaproth, contains charcoal 19*G5, 
silica 40, alumina 10, oxide of iron 
0.4, sulphur 2.84 sulphates of lime 
and potash each 1.5, sulphate of 
iron 1.8, magnesia aud muriate of 
potash Q.5, and water 10.7a. 

AMADOU, a v.iTiety of boletus 
igniarius, from which the Germans 
aud French niitke tiuder ; for thi.<« 
purpose it is boiled, then dried and 
•ji'at, aud afterwards stcjcped in a 
solution of nitre, and dried again. 
It u.4od eitlicr w'lth a Hint and 
steel, or put into tin*pyrophorus or 
fire-hox, by wbicli it i.H lighted by 
the sudden condensation of the air. 
Tliis plant is found very .abundantly 
in most countries, particularly in 
the bigblands of Scotland, in the 
trunks of old ash and other trees. 

AMALGAM is tlie combination 
of mercury with other metals. 
The most common amalgam is that 
of mercury aud tin, which is put on 
the back of looking glisses. An 
amalg.im of mercury and gold leaf 
is used in water gilding. See 
MKaeuuY. 

AMBFll is a hard, brittle, taste- 
l(*.is substance, sometimes per¬ 
fectly transparent, hut mostly semt- 
transpareiit or opaque, and of a 
glos.Hy surface ; it is found of all 
colours, but chiefly yellow or 
orangCi and often couttws leaves 
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or Inflecti ; ita specific gravity is 
from 1.005 to 1,100 ; its fracture is 
e^'ro, smooth, and glossy; it is 
<apahlc of a fine polish, and be¬ 
comes electric by friction; when 
rubbed or heated, it gives a pecu¬ 
liar agreeable smell, particularly 
when It melts, that is at 550® of 
Fahrenheit, but it then loses its 
transparency; projected on burn¬ 
ing coals, it bums -witli a whitish 
flame, and a whitish yellow smoke, 
but gives very little soot, and leaves 
brownish ashes ; it is insoluble in 
water and alcohol, though the lat¬ 
ter, when highly rectified, extracts 
a reddish colour from it; but it is 
soluble iu the sulphuric acid, which 
then acquires a leddish pur^ilc co¬ 
lour, and is preripitable from it by 
water; no other aciil dissolves it, 
nor is it soluble in csseuti,J or ex¬ 
pressed oils, without some decom¬ 
position and long digestion ; but 

I mre alkali dissolves it. By distil- 
ation it affords n small quantity of 
water, with a little acelous acid, 
an oil, and a peculiar acid. Tin* 
oil rises at first colourless ; but, ns 
the heat increases, becomes brown, 
tliick, and cmpyreumatic. The oil 
limy be rectified by successive dis- 
tillatiuus, or it may be obtained 
very light and limpid at once, if it 
be put into a gl.iss alembic with 
water, as the elder Itouelle directs, 
and di.stilled at a heat not greater 
than 212^ Kahr. It requires to be 
kept iu stone bottles, however, to 
retain this state ; for in glass vessels^ 
it' becomes brown by the action of 
light. 

Amber is mot witli plentifully in 
regular mines in some parts of 
Frussia. The upper surf,u;c is com¬ 
posed of sand, under which is a 
stratum of loam, and under this a 
bed of wood, partly entire, but 
chiefly mouldered or changed into 
a bituminous substance. Under 
the wood is a stratum of sulphiu'ic 
or rather aluminous mineral, in 
which the amber is found. Strong 
sulphureous exhalations are often 
perceived in the pits. 

Amber has been, found in largo 
masses on the sea coast of various 
countries. Boethius speaks of a 
piece of amber of the size of ahorse, 
thrown on shore near Peterhead in 
Scotland, about 1518. and ol which 
50 


the greater part was comtomed in 
the fire by the ignorant rustics who 
compared the scent to that of the 
frankincense in the chnrcheB._ In 
the royal cabinet of Berlin is a 
piece of amher islb. in weight. 

The origin of amber is involved 
in obscurity, but the progress of 
vegetable ehemistry may be ex¬ 
pected tf> throw light on tlie sub- 
jei:t. Dr. Brewster, of Edinburgh, 
from Slime experiments concludes, 
that it is an indurated yegotable! 
liiire. Amber iiiiiy be distinguished 
from molliti* from its being fusible 
by heat, which is not tlie case with 
the latter substance. It is known 
from copal by spitting and frollnng 
when it burns, whereas the latter 
falls in drop!,, if melted on the point 
of a knife. 

Anilicr is used in making var- 
ni.shes. 

AMBERGRIS is found in the sea, 
near the coasts of various tropical 
countries ; and lias also beim t.akeii 
out bf the inte-stines of the physeter 
macrocephalus, the spermaceti 
whale. As ithas not been found in 
any whales but such ns are dead or 
sick, its production is generally 
supposed to bo owing to disease, 
though some have a little too pe¬ 
remptorily affirmed it to bo the 
cause of the uinibid affection. As 
no Targe piece has ever been found 
without a greater or less quantity 
of tlie beaks of tlie sepia octopodia, 
the common food of the spermaceti 
whale, interspersed throughout its 
substanci', there can be little doubt 
of its originating in tlie intestinua 
of the whale; for if it were occa¬ 
sionally swallowed by it only, and 
then ciiiised disease, it must much 
more frequently he found without 
these, when it is met with floating 
in the sea, or thrown upon the shore. 

Ambergris is found of various 
sizes, generally in small fragments, 
buc sometimes so large as to weigh 
near two hundred poimds. When 
taken from the whale it is not so 
hard as it becomes afterwards on 
exposure to the air. Its specie 
gravity ranges from 780 to 026. If 
good, it adheres like wax to the 
edge of a knife iwith which it is 
scraped, retains the impression of 
•the teeth or nails, and emits a fht 
odo^croua JiqDid on beiag peno- 
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trafcd with a hot needle It is ge¬ 
nerally brittle ; but, on rubbing it 
with the nail, it becomcH etnooth 
like hard soap. Its colour is either 
white, black, aab coloured, yellow, 
or blackish; or it is variegated, 
nauicly, grey with black specks, or 
grey with yellow specks, its smell 
is peculiar, and not easy to be 
counterteited. At 144^ it melts, 
and at is volatilized in the 

form of a white vapour. Hut, on a 
red-hot coal, it burns, and is en¬ 
tirely dissipated. IVater has no 
action on it; acids, except nitric, 
act feebly on it; alkalis combine 
with it, and lomi a soap ; ether and 
the volatile oils dissolve it; so do 
the iixed oils, and also ammonia, 
when assisted by heat; alcohol 
dissolves a portion ot it, and is of 
great use in aiialy/:iug it, by b(‘pa- 
rating Its constituent parts. Ac¬ 
cording to Bouillon la Grange, who 
has given the latest analysis of it, 
3iS‘^U parts of ambergris consist of 
udipucere 2016 parts, a resinous snb- 
staiice 1107, benzoic acid 425, and 
coal 212. 

Ambergris has a very remarkable 
fragrance, and for that reason a 
solution nf It in alcohol is added by 
the periiiiners in very minute quan¬ 
tity to lavender water, tooth pnw- 
tlcr, hair powder, and wash balls. 
Its great price, being sold as high 
ns ;i guinea per ounce, all’ords a 
strong temptation to adulterate it, 
and mixtures of benzoin, labdanum, 
and meal scemted with musk, have 
been employed for that purpose. 
Jrsgr'-asy appearance and its smell, 
v/hen heated, together with its solu¬ 
bility in alcohol, ailbrds the means 
of distinguishing it. 

A MEL\ GOMTE. A greenish co¬ 
loured mineral found in granite 
near I’inig in Saxony. 

A M ETll y ST. nie amethyst is a 
gem of a violet colour, and great 
brilliancy, said to be as hard as the 
ruby or sapphire, from which it 
only differs in colour. This is called 
the oriental amethyst, and is very 
rare. When it inclines to the pur¬ 
ple or rosy colour, it is more esteem¬ 
ed than when it is nearer to the 
blue. These amethysts have the 
same Hgnre, hardness, specific gra- 
Tity, and other qualities, as the 
1»est sapphvea or ruUesi and come 


from the same places, particularly 
from Persia, Arabia, Armenia, and 
the West Indies. The occidental 
amethysts are merely coloured crys¬ 
tals or quartz. 

AMIANTHUS, or MOUNTAIN- 
FLAX. See Asbrstus. 

AMMONIA, called also tlie vola¬ 
tile alkali, and in the form of gas 
is well known by the name of harts¬ 
horn. It is obtained from sal am¬ 
moniac or salt, made on a large 
scale in Egypt from soot by sublima¬ 
tion, and which is also made abun¬ 
dantly in Europe. It consists of 
62.30 nitrogen and 17.64 hydrogen. 

Ammouiacal gas extinguishes 
combustion, and destroys animal 
life. It is itself, in part, corobus. 
tible. It has an acrid taste, water 
rapidly condenses it, and is capable 
of dissolving one-third of its weight, 
or 460 times its bulk. Its specifiu 
gravity is stated by Sir H. Gavy to 
be 0.500 compared witli common air. 

When united with water it is 
called liquid ammonia; the more 
water the greater is the specific 
gravity, and by its cirromstance 
it.s purity may be known. Ten 
pounds of sal ammoniac will yield 
about 30 pounds of liquid. 

Ammonia has all the properties 
nf an alkali, and has been of essen¬ 
tial service in chemical researches. 
When aramoniacal gas is transmit¬ 
ted through charcoal ignited in a 
rube of iron, the prussic, or as it is 
called, the hydrocyanic acid is 
fonued. 

Ammonia combines with the 
acids, and forms neutral salts, llio 
most important of these is the mu¬ 
riate of ammonia, commonly called 
sal ammonia. 

In Egypt, the chief fuel is the 
dung of camels ; and as all animal 
bodies yield a large portion of am¬ 
monia, there is much of it in this 
dung. Hence the soot is impre^ 
nated with sal ammonia. Soot is 
collected, and put in large glash 
globes, which are exposed for seve> 
ral days to the heat of a furnace, 
and then allowed to cool, after 
which, being broken, the upper 
part is fbimd to be lined with sal 
axamoniac. It is said about 6 lbs. 
are obtained 26 pounds of soot. 
In Europe, cylinders of cast iron 
are barged, with bones, horns. 
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paringtl of bides And other animal 
matters, and boing exposed to great 
heat a groat quantity of impun* 
i'Arbouate of anunonia distils ov(.T. 
It is made in I'tauce by plueAng in 
one brick-kiln cummon salt and 
faulpburic acid, in auotlicr auiuii^l 
matters, and great boat being ap¬ 
plied, from tbe first arises raiiriatic 
acid gas, aud f/oni tltr .second ain- 
luoniacal gan, avIu'lIi being cniidurt- 
ed by flues into a third chamber, 
them nuitu togetbeT aud iiirm s.d 
ammoniac. Sn\ ammoniac m.iy \io 
obtained from coal soot cither by 
sublimation or by lixiviatioii M'itU 

AMMONIAC (GUM). Tins is .a 
gum-resm, bt'iiig partly soluble in 
>vater, and p.irtly iu sprits. It is 
entirely dihsolved in elber, nitric 
acid, and tbe alk.ilts. Itraconuot, 
iu unal\ sing it, found 70 parts resin, 
18.4 gum, 1.4 glutinous matte'', 6 
■water, and l.‘i loss in 100 parts. 
Its specific Rravity is about 1.200 
AMth water it fonns .i milky solu¬ 
tion. It is obtained iiv small pieces 
vf ,L yelloAvi.sh white matter. It bus 
an extrerady unpleasant bitter 
t.iste. In medicine it is prescribed 
as an .mtispasniodic and expecto- 
Trint. li is given to children v.dion 
they are recovering from tlie hoop¬ 
ing cough, and partly operates by 
its unpleasantness iu causing them 
to make an effort to break oft' the 
habit of coiigbing, as they are or¬ 
dered to take some each timo im¬ 
mediately after coughing. 

AMNIOIIC ACID. If the liquor 
amnii of a covy be evaporated to 
one fourth, crystals will form in it 
on cooling, which will be found to 
possess acid properties. These are 
called tbe amniotic acid. 

AMPlilliOLlS, aspecied ofActy- 
nolite. 

AMPIIIGENE, a species ofVe- 
suvinn. 

AMVGDALOID is a miner,rl 
eonsistnig of green earth, calc spar, 
steatite, Jltbomargc, imbedded in 
fine grained greenstone, sometimes 
containing tbe crystals of horn¬ 
blende. 

anacardium, cashew 

NliT, oa MARKING NUT. At 
one extremitj^ of the fruit of the 
cashew tree is a flatfish fciduey- 
sbaped nut, between (he rind of 
02 


which and the thin ohter Shell is a 
small quantity of a red, thickisli, 
iiiflanmiable, and very caustic li¬ 
quor. This liquor forms a useful 
marking ink, as . ny thinp written 
on linen or cotton with it is of a 
brown colour, which gradually 
grows bl.icker, and is very durable. 

ANAMJMfK, OR CVBIV ZKO- 
hlTll IS a mineral consisting of .Vt 
silica, 18 irluniina, *i lime, 10 soda, 
84 water, and loss in 100 pa.tlft t 
ipecibc gravity aVumt ‘l.G. It baa 
been found in Galtoii bWl, Kdiu- 
biirgb, in tbe isle of Skye, tli« 
Ferroe islands. The variety found 
at Sonima, the neighbouring sum¬ 
mit to moinit Vesuvius, has been 
called sarcolite from its resemblance 
to flesh. Amdcimc is cubic crys¬ 
tals, whose angles are replaced hy 
three planes. It bccomoK sumc- 
wbiit electrical when heated. 

ANALYSIS. Cliemical analy.^is 
consists of a great variety of opera¬ 
tions, perfornu'd for the purpose of 
separating the component parts of 
bodies. In these operations the 
most exti'iisive knowledge of such 
properties of bodie.H as are already 
discovered must he applied, in 
order to produce simplicity of 
effect, aud certainty in the re.sults. 
Chemical luialysis can hardly bu 
executed with success by one who 
is not iu possession of a consider¬ 
able number of simple substances 
iu a state of gre<'.t *pui'ity, mauv of 
which, from their efl'oets, are called 
reagenta. 'J'he word analysis is 
applied by chemists to denote that 
series of operations, by which the 
component parts of bodies arc dc- 
tt'rniiiied, wbether th(‘y be merely 
separated, or exhibited apart from 
each other; or whether these dis¬ 
tinctive properties be exhibited by 
causing them to enter into new 
coinhinntioiis, without the percep¬ 
tible inlervontioii of a .separate 
state. Tiie furiultig of new combi- 
natioii.s is called synthesis and, in 
the chemical examination of bodie.^, 
analysis or separation can scarcely 
ever be effected, without synthesis 
taking place ut tlie same time. 

As most of tine improvements in 
the science of 'chemistry consist in 
Winging the art of analysis nearer 
to perfection, it is not easy to give 
liny othcir rule to tho learner thim 



the^ general one of conaulting and 
remarking the praceases of tUc 
beat cliemiata, aucU as Scliocle, 
Bergmait, Bertbollet, Kirwan, \'sm- 
qnebu, and Berzelius. The bodies 
which present UieinselveM inort* 
frcquc'ntly fur cxaniination than 
others, are luiuerals and niiiierai 
waters. Ju the cxumiua.tiou of the 
former, it was the halut of the 
carlieT chemists to avail themselves 
of the action of lire, ■with very few 
humid proceshes, winch are such as 
might Im‘ performed in the usual 
temperature of the atjnosphere. 
Modern chemists luive improved 
the process by lire, by a vc:ry ex- 
ten.<dvu use of the blow-pipe, and 
have succeeded in determining the 
component parts of minc-.als lo 
gre-at accuracy in tin* humid w'uy. 

Several aulhort. h.ivo written on 
the examiualiou ol earths and 
stones. 

Ihe first step in the examination 
of consistent eartlis or stoiiea is 
somewhat dilTereiit from that of 
such as are pulverulent. Their 
specific gravity should lirst be ex¬ 
amined ; alf.o tliciT hardness, w'he- 
ther they will strike, tire with steel, 
or can he .'.cr.ilihed by the nail, or 
only by cry^.tal, or bloues of still 
greater hardness ; ab.o their texture, 
perviousness to light, and whether 
they be manifestly homogeueous or 
conipi'iind species, &c. 

ltd, 111 some c.isei., we should ti'y 
whether they imbibe water, or 
whether water can extr ict any 
thing from them by ebullition or 
digestion. 

3d, Whether they be soluble in, 
or ollervesce with, acids, before or 
after pulverizatiou ; or whether ile- 
rumpnsable by boiling in a strong 
solution ot potash, &c. as gypsums 
and ponderous spars are. 

dth, IVliether they detonate with 
nitre. 

5tli, Whether they yield the fluor 
acid by distillation with sulphuric 
acid, or ammonia by distilling them 
with potash. 

6th, Whether they be fusible pt>r 
se with a blow-pipe, and how they 
are affected by soda, borax, and 
microcosmic salt; and whether 
tlicy decrepitate when gradually 
heated. 

7th, Stones t)iat melt iH:r fe with 
63 • 


the blow-pipe arc certainly' com¬ 
pound, and contain at least three 
species of earth, ot which the cal¬ 
careous is proheddy one; and if they 
give fire, with steel, the silicious is 
probably another. 

I'lie general process prescribed 
by the celebrated Vauqiielin, in the 
.Yi7f?i rolutnn of tltc Annulea de 
(*Iiinii<‘, is the clearest which ha.s 
yet been offered tu the chemical 
student. 

IE the TnineTal bo very baid, it is 
to be ignited in a co\ ered crucible, 
of platinum, and then plunged into 
cold Avater, to render it brittle and 
easily pull eriaablc. The weight 
should be noted before and after 
this operation, in order to see if any 
volatile matter lias been emitted. 
For the purpose of reducing stones 
to an impalpahle powder, little 
mortars of highly hardoiicd steel 
are now made, consjis>tingof a cylin¬ 
drical cape and pestle. iV mortar 
of agate ij aho used fir siihsequent 
levig.itioii. About ten grains of 
the mineral should be t.eated at 
once; and after the wliolc 100 
grains have* been reduced in suc¬ 
cession to an impalpable powder, 
they should be U'eiglied, to hud 
Avhat increase may bai e been de¬ 
rived from the siibstimce of the 
agate. TJiis addition may be re¬ 
garded as silica. 

flf the ten priiimry earths, only 
four are usually met with in mine¬ 
rals, viz. silica, alumina, magnesia, 
and lime, associated with some 
metallic oxides, which are com¬ 
monly iron, manganese, nickel, 
copper and chroniuni. 

If mdlher acid nor .ilkali be ex¬ 
pected to be present, the mineval 
is inixed iu a silver crucible, with 
thrice its weight of pure potash and 
a little water. Heat is gr.iduaJly 
applied to tin! covered crucible, 
and is finally r.iised to rediie.ss ; at 
which temperature it ought to 
he maintained for an hour. If 
the mass, on inspection, be a per¬ 
fect glass, silica may be regarded 
as the chief constituent of the 
stone ; but if the vitrification be 
very impcrtcct and the bulk, much 
increased, alumina may be sup¬ 
posed to predominate. Abrowni.sh 
or diill ^grceii colour indicates the 
presence of iron i a bright grass’ 
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green, which ie imparted to water, 
that of mauganoinc; and from a 
greenish yellow, eliromiuin may he 
expected. Tlie cTAiciblc, still a lit¬ 
tle hot, being first wiped, is put 
into a capsule of porcelain or pU- 
tinimi; when, warm distilled water 
is poured upon the alkaline earthy 
mass, to detach it from the ergcdile. 
H.iving transferred the whole of it 
into the capsule, niuriatie acid is 
poured on, ami a gentle heat .“ip- 
plied, if necessary, to aeenmplish 
Its solution. Jf the liquid he of an 
orange-red colour, wi' infer the 
presence of iron ; if of a golden- 
yellow, that ot chromium ; ami if 
of a purplish-red, that of manga¬ 
nese. The solulion is ns’xt to be 
ei'aporateil to dryness, <m a sand- 
bath, or over a lamp, taking care 
so to regulate the heat, that no 
particles bo, thrown nut. Towards 
the end of the e-vaporation, it as¬ 
sumes a gidatinous cousisteuee. j\t 
this period it must he stirred fre¬ 
quently with a platinum spatula 
nr glfifj,s rod, to promote tlie diseii- 
gJigement of tlie muriatic acid gas. 
■After tliis, the heat may lie raised 
to fully 212° F. for a few minutes. 
Hut water in to he now poured on 
in considerable .ibuiidaiice, which 
dissoli es ei ery tiling c’xcept the 
silioa. By filtration, this earth is 
separatctl liom the liquid; and 
being ediilcoi Ated with hot water, 
it is Uien dried, ignited, and 
weighed. It constitutes a tine 
white powder, insoluble in acids, 
and feeling gutty between the 
teeth. If it bi' coloured, a little 
dilute muriatic acid must ho di- 
ge.sted on it, to rernoi e the iidUer- 
ing metallic particles, whieh must 
he added to the first solution. 'Dus 
must now be reduced hy evapora¬ 
tion to the bulk of half a pint. 
Carbonate of potash being then 
added, till it indicates alkaline ex¬ 
cess, the liquid must be iniule to 
boil for a little. A copious preci¬ 
pitation of the earfti and oxides 
IS thus prodi.ced. Tlic whole is 
thrown on a filter, and afU.‘T it is 
so drained as to assume a semi¬ 
solid consistence, it is removed by 
a platinum blade, and boiled in a 
capsule for some time, with solu¬ 
tion of pure potash. Alumina and 
ghicina are thus dfifehlved. while the 
Si 


other earths and the meiallie oxidef 
remain. 

This alkalino-earthy solution, se< 
parated from liie rest by filiratiou, 
IS to be treated with an excess of 
muriatic acid; after which carbo¬ 
nate of .uimiouia being addl'd also 
in excels, the alumina is thrown 
down while the glucina continues 
dishohed. The first earth sepa¬ 
rated by filtration, washed, dried, 
and. ignited, gives the quantity of 
alunnnn. The nature of tins may 
be fiirtlier demonstrated, by treat¬ 
ing it with dilute sulphuric acid, 
and sulphate ot potash, both in 
equivalent quantities, when tho 
whole will be convcited into alum. 
The filtered liquid will deposit its 
gliicina, on dissipating the ammo¬ 
nia, by ebullition. It is to be sc- 
p.irated hy liltratioii, to be washed. 
Ignited, and weighed. 

The matter undissolvcd by tho 
digestion of the liquid potash, m.iy 
consist of linn;, magni'sia, and me¬ 
tallic oxides, ililute sulphuric acid 
must lie digested on it for some 
time. TIu“ solution is to be evapo¬ 
rated to dryness, and heated to 
expel the excess of acid. The 
saline solid matter being now dif¬ 
fused III a inoil<-rate quantity of 
water, the sulphati* ot magnesia 
will be disscihed, and along with 
the metallic sulphates, may be se- 
puTiih'd from the sulphate of lime 
by the filter. The latter being 
washed with a little water, dried, 
ignited, and weighi*d, givi's, by tho 
scale of equivalents, the quantity 
of lime ill the mineral. The mag¬ 
nesian and metallic solution being 
diluted with a largo quantity of 
water, is to In* treated with bicar¬ 
bonate of potash, which w'ill preci- 
piUite the nickel, iron, and chro- 
oiiiirn, hut retain the magnesia and 
niangauose, hy the excess of car¬ 
bonic acid. Hydrosulphiiret of 
potash will throw down the man¬ 
ganese, from the magnesian solu¬ 
tion. The addition of pure potash, 
aided hy gentle eballition, will then 
precipitate the magnesia. The 
oxide of manganese may be freed 
from the sulphuretted hydrogen, by 
ustulation. 

The mingled metallic oxides istut 
be digested with abundance of 
nitric aeidj to aeidii^ the cteondwn. 
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The liquid next treated with 
potash, which forms a soluble <diro- 
mate, while it throws down the 
iron and nickel, llie chromic acid 
may be si'parated from tlie potash 
by muriatic acid, and digested with 
heat, waslied, dried till it becomes 
a green oxide, and weighed. The 
nickel is separated from the iron, 
by ti'eatiug their solution in muri. 
aric .icid, with wMtnr of ammonia. 
Tlie latter oxide which_ falls, may 
be separated by the lllter, dried 
and weighed. By evaporating the 
liquid, and exposing the dry resi¬ 
due to a moderate he'it, the am- 
nioniacal salt will sublime and leave 
the oxide of nickel heliind. The 
whole separate weights must now 
bo collected in one amount, and 
if they constitute a sum within two 
per cent, of the primitive weight, 
the nna]y.sis may be regarded as 
giving a satisfactory account of the 
composition of the mineral. But 
if the deficiency be con'tiderablc, 
then some volatile ingredient, or 
some alkali or alkaline salt, may be 
euspccted. 

A portion of the mineral broken 
into small fragments, is to be ig¬ 
nited in a porcelain retort, to which 
n Tofrigerati'd receiver is fitted. 
'Jlie water or other volatile and 
condensable matter, if any be pre¬ 
sent, will thus be obtained. But 
if no loss of weight be sustained t/y 
ignition, alkali, nr a > 01 x 1110 acid, 
may be looked for. The latter is 
usually the fluoric. It may bo ex¬ 
pelled by digc'stiou with sulphuric 
acid. It is exactly characterised 
by its property of corroding glass. 

Beside this general method, some 
others may be used in particular 
ca-«es. 

Thus, to discover a small jpropor- 
tion of alumina or imignesia in a 
solution of a large quantity of lime, 
pure ammonia may be applied, 
which will precipitate the alumina 
or magnesia (if any be), but not 
the lime. Distilled vinegar applied 
to the precipitate will discover 
whether it be alumina or magnesia. 

2dly, A minute portion of lime 
or barytes, in a solution of alumina 
or magnesia, ma^^ be discovered by 
the sulphuric acid, which precipi¬ 
tates tlie lime ax^ barytes: the 
■ohitieB should be dilute, elac the 
ss . 
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alumina also would be precipitated* 
If thero be not an excess of acid* 
the oxalic acid is still a nicer test 
of lime: 100 grains of gypsum 
contain about 33 of lime; lOU grains 
of sulphate of barytes contain 66 
of barytes ; 100 grains of oxalate 
of lime contain 43.A of lime. The 
insolubility of sulphate of barytes 
in .500 time.s its weight of boiling 
water, sutlicieiitly distinguishes it. 
From these data the quantities are 
easily investigated. 

.3dly, A minute proportion of 
alumina in a large quantity of mag> 
nesia may be discovered, either by 
precipitating the whole, and treat- 
mg it with distilled vinegar; or by 
heating the solution nearly to ebul¬ 
lition, and adding more carbonate 
of magnesia, until the solution is 
perfectly neutral, which it never is 
when alumina is contained in it, as 
this requires an excess of acid to 
keep it in solution. By these moans 
the alumina is precipitated ia the 
state of emhryon alum, v/liich ron- 
tiiins about half iti weight of alumina 
(or, for greater exactness, it may be 
decomposed hy boiling it iu volatile 
.alkali). After the precipitation 
the solution should be largely di¬ 
luted, as thu sulphate of magnesia, 
wliich remained m solution while 
hot, would precipitate when cold, 
and mix with the rmbryou alum. 

4thly, A minute portion of mag¬ 
nesia in a large qii,intity of alumina 
is best separated hy precipitating 
the whole, and tre.iting the preci¬ 
pitate with distilled vinegar. 

Lastly, Lime and barytes are i 
separated by precipitating both 
with the sulphuric a<;id, and eva¬ 
porating the solution to a small 
compass, pouring otf the liquor, 
and treating the dried precipitate 
with .500- times its weight of boiling 
water; what remains undissolved 
is sulphate of barytes. 

The inconveniences of employing 
much heat, are obvious, and Mr. 
Lowitz informs us, that they may 
be avoided without the least dis^- 
vantage. Over the flame of a spirit 
lamp, that will liold an ounce and a 
halL and is placed in a cylindrical 
tin furnace four inches high and 
three in diameter, with air-holes, 
and a cover perforated to hold tha 
Cjnicible, ^ twils the atone pre* 
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J jarod as directed above, stirring it 
roqncntly. His crucible, which, 
as w'fll as the apatnhi, is of very 
fitir silver, holds two ouni'es and a 
half, or three ounces. A*', soon as Ih.* 
matter is boiled dry, hi; poii“s in 
as much hot w.ite.r as he used at 
first; aud this he repeats two or 
three times more, if llie lefraetori- 
ncss of the fossil riNiiiire it. l«ir^e 
tough bubbles arising duriug tlie 
boiling, are in general a sign that 
the process will he a<ti-iuied wilh 
success. I'’\en the sapphire, tlioiigli 
the most refractor j of .ill Air. howi!/ 
tried, was not more so in this tiiaa 
in the dry way. 

Sir 11. I>av> observes, t'l'it the 
horacic acid is very iiselul m aii.i- 
ly/ing stones that eontain a Irii'd 
alkali; as its iitlractiuii for t!i<‘ 
diffcre.nt e.irtlis at the heat of igni¬ 
tion is ronsiderable, .anrl the com¬ 
pounds it forms witli them are 
easily decotnpo.ied by the iuiner.il 
acids dis.'.olved in water. His pro¬ 
cess is as follo\v.s; Let 100 grains 
of the stone to be, examined be r. - 
diicrd to a tine powder, mixed with 
200 grains of horacic acid, and fused 
for about half an hour at a strong 
red heat in a crncilile of platiiia or 
silrei. J)ige9t the fused mass in 
an niiiice .nid half of nitric acid di¬ 
luted with seven or eight times the 
quantity of water, till the whole i.s 
dcMTouiposcd; .'uid then evaporate 
the .solution till it is reduced to an 
ounce and half, or two ounces. If 
the stone contained silex, it will 
separate in thi.s priices.s, and must 
* be collected on a filter, and edulco- 
rati*d with distillcMl water, to se* 
paratu tin* saline matter. Tlic lliiid, 
mixed with iill the water that has 
been passed through the filter, 
being evaporated till reduced to 
about half a pint, is to be saturated 
with carbonate of uiuuionia, and 
boiled with an excess of this salt, 
till all that will precipitate h<is 
fallen down. The earths and me¬ 
tallic oxide.s being separated by 
filtration, mix nitric .acid with the 
clear fluid tUl it lias a strongly sour 
taste, and then evaporate till the 
boracic acid remains free. Vilter 
the fluid, evaporate it to dryness, 
and expose it to heat of 450<) F. 
when Uic nitrate of ammonia 'Wdll 
be-decomposed, and the nitrate of 


potash or soda will remain in fho 
vessel, 'ilie earths and metallic 
oxides, that reiuaiiied on the filter, 
may he dislinginslicd by the cum¬ 
in oil proccsstis. llie aliuniiia may 
be. .leparated by solution of potash, 
the lime by sulplmriu acid, the 
oxide of iron by .succinate of um« 
irionia, Hu‘ manganese by hydro- 
sulphuiv*! of potash, and the mag¬ 
nesia by pure soda. 

For .inalysis of soils. See Soils. 

Foi iiu.ilysis of vegetables. Sen 

Vhi: II lll.l, UlMIUIIU. 

A N AT kS I'j, a vi'ry rare mineral, 
found only iii Daupliiiiy and Nor¬ 
way. 

ANDALL'SITE,_ a mineral first 
fnuiirl 111 Andalusia. It consists of 
■,i aLumin.'i, 32 silica, 8 potash, 2 
oxide of nun, and (t loss in 100 

p.irls. 

AM)REOLITE. See L'ross- 

SH)\ I.. 

ANHYDRITE- Anhydrous gyp¬ 
sum, of which there are six varie¬ 
ties. The co-iract, the granular, 
the fibrous, lliu radiat.Ml, the sparry, 
and tile sihciferous or Vulpinite. 
The last takes its name from Vul- 
pinn in Italy. It tdt.es a fine 
polish, and is ostcemeil by statua¬ 
ries. It coiitaiiis 92 sulpluite of 
lime, and b silica, in the lUU. Its 
colour is greyish white, veined 
■witli bluish grey. Specific gravity 
2 . 68 . 

ANIL, on NIL, an American 
plant, from the leaves of which 
indigo IS prepared. 

ANIMAL KINGDOM. ITie va¬ 
rious bodies arouinl us, which form 
the objerts of chemical research, 
have all undergone .i number of 
combinations and decompositions 
bo I ore wc take them in hand for 
examination. 7’heso are all con- 
sequi-nce.s of the same attractions 
or speedie properties that wo avail 
our.selvrs of, and .'re modified like- 
wd.se hy virtue of the situations and 
tempcr.aturcs of tlio bodies pre¬ 
sented to each other. In Hie great 
mass of unorguni/cd matter, the 
coiTibinatioiis appear to he muoU 
more simple tliari such as taka 
place ill the vcsseti of organized 
beings, nauioly, plants and ani¬ 
mals : in tlie former ot which there 
is not any peculiar structure of 
tubes conveyuig various fluids i aud 
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in the lattcvr fliere ia bot only an 
elaborate ayatem of vesaela, but 
likewise, for tho most part, an 
iiud^ncntation of temperdturc.-^ 
From such cauao.^ as these it is, 
that some of the substances aflhrdcd 
by animal bodies arc never found 
either in vepcetablos or minerals; 
and HU likewise in vef^etdiiles are 
found certain productH never une- 
qiii^oedlly met with among miue- 
rali. Hence, among the system¬ 
atical arrangements used by che¬ 
mists, tlie most general is that 
which divides bodies into three 
kingdoms, the animal, the vegetable, 
and the nniierdl. 

Animal, as well as vegetable bo¬ 
dies, may be considered as peculiar 
apparatus for carrying on a deter¬ 
minate serii's of chemical opera- 
titiiis. \ egetiddes seem rapnblt? of 
operating with fluids only, and at 
tliu temperature of the atmosphere. 
Itiit most animals have a provision 
fur nieclianically dividing solids hy 
mastication, which answers tho 
same purpose iis grinding, pound¬ 
ing, or levigation, docs in our ex¬ 
periments ; that 15 to say, it cn- 
Itirges tlie quantity of surface to he 
acted upon hy solvents. The process 
earned on in tin* stoiuuch apiiears 
to b(' of th<‘ same kind as that 
which wu distinguish by the name 
of digestion; and the bowels, what- 
cvi'r other usct. they may serve, 
evid''ut]y form an apparatus for 
filtering or conveying on the fluids; 
wliile the more solid parts ol the 
aliments, which arc probably of 
such a nature u.s not to be rendered 
fluid, but by an alterutiou which 
would perhaps destroy the te.xture 
of the machine itself, are rejected 
.IS usi'less. When this filtered 
fluid passes into the circulatory 
v(‘s,scls, through which it is driven 
willi considerable velocity by the 
niechaiiicsil action of the heart, it 
is subjected, not only to all those 
changes which the chemical action 
of its parts is capable ot producing, 
but is likewise exposed to the air 
of the atmosphere in the lungs, 
into which that elastic fluid is ad¬ 
mitted by the uct of respiration. 
Here it undergoes a change of tlio 
same nature as liappcns to otlier 
combustible bodies when they com¬ 
bine with its vitsd part, or oxygen. 
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ThU vital part becomes condensed, 
and combines with the blood, at 
the same time that it gives out a 
largo quantity of heat, in conse¬ 
quence of its own capacity for heat 
being diminished. A small portion 
of azote likewise is absorbed, and 
carbonic acid is given out. Sonio 
curious experiments of Spallanzani 
show that the lungs are not tin: solo 
organs by whiedi tliesc changes are 
e/lected. Worms, insects, shells of 
land and sea animals, egg shells, 
fishes, dead aiiiiiuils, and parts of 
animals, even alter tlioy have bo- 
coiue putrid, are capable of absorb¬ 
ing oxy'geri from the air, and giving 
out carbonic acid. Tlicy deprive 
atmospheric air of its oxygim as 
compretcly as phosphorus. Shells, 
however, lose this property when 
their orgcinizatioii is destroyed by 
age. Amphibia, deprived of tbeir 
lungs, lived much longer in tho 
open air, than others in air desti¬ 
tute of oxygon, it is remarkable, 
that a larva, weighing a few grains, 
would cousuinc almost as much 
oxygen in a'given time as one of 
the amphibia a thousand times its 
bulk. Fishes, alive and dead, ani¬ 
mals, and parts of animals, con¬ 
fined under water in jars, absorbed 
the oxygen of tiie atmospheric air 
over the water. Miisrles, tendons, 
bones, hr.iiu, fat, and blood, all 
absorbed oxygen in ditTcreut pro¬ 
portions, but the blood did not 
absorb most; and bile appoiired 
not to absorb any. 

It would load us too far from our 
purpose if we were to attempt an 
explanation of the little we know 
lespectiiig the manner in winch 
the secretions or combinations that 
produce the various animal and 
vegetable aiihstances are efibrted, 
or ilie uses of those substances in 
the economy of plants and annuals. 
Most of tlieni.'iTu very Oiifercntfrom 
any of the products of the mineral 
kingdom. \Ve shall therefore only 
add, that these organized beings 
arc St) contrived, that their exist¬ 
ence coiitiuiies, and all their func¬ 
tions are perlonned, us long as the 
vessels are supplied with fond or 
materials to oei-iipy tlie place of 
such as are carried ofl’ by evnpora- 
tiuu from the surface, or otherwise, 
1 and as long as no great change is 



CHEMrSTRT. 


madp, (‘ither by tioIgticc or <1iKi‘.'isr, 
in those vessels, or the fluids they 
roTituiii. But ns soon as the enrirt* 
process is interrupted iu any very' 
ei/iisiderdble degree, the themiral 
nrrangeinents become altered, the 
teniperature .n laud nuimals is 
chanced, the minute vessels are 
acted upon and destroyed, lite 
ceases, and the admirable structure, 
bi>ing no longer sufficiently perfect, 
loses its figure, and returns, by 
new /combinations and decomposi¬ 
tions, to the general mass of unor- 
ganiiced matter, vitii a rapidity 
'which is usually greater the. more 
elaborate its construction. 

ITie parts of vegetable or animal 
anhstancos may be obtained, for 
chemical examination, either by 
simple prcsMire, which empties the 
vessels of their contents; by diges¬ 
tion in water, or in other fluids, 
which dissolve certain pacts, and 
often change their nature; by de¬ 
structive distillation, in which the 
application of a strong heat alters 
the combination of the parts, and 
causes the new products to pass 
over into the receiver in the order 
of their volatility; by spontaneous 
decomposition or fermentation, 
wherein the component parts take 
a new arrangement, and form com¬ 
pounds which did not for the most 
part exist in the organized sub¬ 
stance ; or, lastly, the judicious 
chemist will avail himself of all 
these several methods singly, or in 
combination. Hu ivill, according 
to circumstances, separate the parts 
of an animal or vegetable substance 
by pressure, assisted by heat; or 
by digestion or boiling in various 
fluids added in the retort which 
contains the substance unRer (>x- 
amin.'ition. Ife will attend parti¬ 
cularly to the products u'hich pass 
over, whether they bo permanently 
elastic, or subji'i't to condensation 
in die temperatures we are able to 
produce. In some cases, he will 
suffer the spniitaneons decomposi¬ 
tion to precede the applh'ation of 
ehemical methods ; and in others 
he will attentively mark the changes 
which thu products of his opera¬ 
tions undergo in the course of time, 
whotheT in ‘closed vessels, or ex- 
posed^ to the open air. ThnS'it is 
that, in surveying dte ample field 


of nature, the pbilosopbical ebe> 
mist possesses numerous means of 
making discoveries, if applied with 
ludgment and sagacity; though thu 
progress of discovery, so far from 
bringing us nearer the end of our 
pursuit, appears continually to 
open new scenes, .and, by enlarging 
our powers of investigation, never 
fails to point out additional olgccts 
of inquiry. 

Aiiirii:il and vegetable substances 
[ approach each other by insensible 
gradations; so that there is no 
simple product of the one which 
may not be found in greater or 
less quantity in the other. The 
most general distinctive character 
of animal .substances is that of 
aflbrdiug volatile alkali by destruc- 
livo distillation. Some plants, 
however, afford it liki'Wise. M either 
contain it ready formed; but it ap¬ 
pears to be produced by the com¬ 
bination of hydrogen and azote, 
during the changes produced either 
by fire, or by the putrefactive pro¬ 
cess. 

Our knowledge of the products 
of the. animal kingdom, hy tlie help 
of chemical aiialysm, is not yet 
sufficiently matured to iuiablc us 
to aiTange them according to tlie 
nature of their component parts, 
which appear to consist chiefly of 
hydrogen, oxygen, carbon, and 
azote; and with these sulphur, 
phosphorus, lime, magnesia, and 
iiodii, are frequently combined in 
xariable proportions. 

When animal substances are left 
exposed to the air, or immersed in. 
water or other fluids, they suffer a 
spontaneous change, winch is more 
or less rapid according to circum¬ 
stances. 'Jlie spontaneous change 
of organized bodies is distinguished 
by the name of fermentation. In 
vegi’table bodies there arc distinct 
stages or periods of ties process, 
which have heeil divided into the 
vinous, acetous, and putrefactive 
fermentations. Animal substances 
are susceptible only of tiic two 
I'Uter, during which, as in all other 
spontsuicoiis changes, the combi¬ 
nations of chemical principles be¬ 
come in general moro and more 
simple. There is no doubt but 
much instruction might be obtained 
front accit^ate obaefvationti of tti9 
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putrefUrtive proeeMcs in all their 
vcvoral varictic:* and aituationi*; 
but tht: loathaonicncsa and danger 
attending on such inquirien has 
hitherto greatly retardi'd our pro¬ 
gress ill this department of chemi¬ 
cal science. 

For further iuformation respect¬ 
ing tli(> (‘hemiial products of aninial 
org.iiiiKittiun, see tlie articles A,i.- 
Bi'iii'N, Bi.ooi),X1 unk,Rr\i.n, 

Fibrin, Cfci.iriN, Mucus, Ficiio- 
AiJiL, IIri:a. 

AN IMF, improperly called gum 
siniitu-, is a resinous sitliStaiu'O im¬ 
ported li'om >!ew Spain and the 
BravnlM. 'I'here are two kinds, dis¬ 
tinguished by the names of oriental 
and occidental. The lornicr is dry, 
and of an uncertain colour, some 
specimens being greenish, some 
reddish, and some of the brown co¬ 
lour of myrrh. 'Ihe latter is in 
yellowish, white, tnuisparent, some¬ 
what unctuous tears, and partly in 
larger masses, brittle, ol a light 
pleasant tasti‘, easily melted in the 
lire, and liuming with an agreeable 
smell. Like re.^'ins, it is totally so¬ 
luble in alcohol, and also in oil. 
Water takes up about l-16th of the 
weight of this resiii by decoction. 
'J'he .spirit, drawn off by di.stilldtion, 
lias a consideiable degree of the 
tast(‘ and llavour of tlie anirae ; tlie 
distilled water discovers on its 
surface some small portion of es¬ 
sential oil. 

This resin is used by perfumers, 
and idso in certain plasters, where¬ 
in it has been supposed to be of 
service in m*rvous affections of the 
head and other parts; but there 
are no reasons to think tliat, for 
medical purposes, it dillers from 
conmimi resins. 

ANNEAL. VV^e know too Httle 
of the arrangenieut of particles to 
detemiiiK*, what iL is that lonsti- 
tutes or pruduccH brittleness in any 
siibst.mcc. Ill A considerable num¬ 
ber of instanci a of bodies which 
are capable ot undergoing ignition, 
it is found that sudden cooling ren- 
diTs them liard and bntt^. This 
is a leal im oiiveiiionce in glass, 
and also in steel, wlien this mu- 
tallic substance is Tequircd to be 
soft and flexible. Tlie inconveiu- 
ences arc avoided by cooling them 
Tcry gradiudly, and this process is 
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called aunoaling. Glass ressels, or 
other articles, are carried into art 
oven or apartment near the great 
lurnacc, called the leer, where they 
are permitted to cool, in a greater 
or less time, according to their 
thickness and bulk, llie annealing 
of steel, or other metallic bodies, 
consists simply iu heating them, and 
sullt-riiig tiiem to cool again either 
upon the hearth of the furnace, or 
in any otlicr situatiuii where the 
heat is moderate, or at least the 
temperature is not very cold. 

ANNOTI’O. The pellicles of the 
seeds of the blva oriHana, a lilia¬ 
ceous sliriib, from 15 to 40 feet high 
in good ground, afford the red 
masses brought into Europe imder 
the name of Annotto, Orlean, and 
Uouenu. 

ANTIIOPH VOLUTE. A mineral 
found at Konigsberg, in Norway, 
of specilic gravity 3.4, and con¬ 
sisting of 5(5 silica, 13.3 .ilumiua, 
14 magnesia, 3..‘>3 liine, U oxide of 
iron, 3 oxide of manganese, 1.43 
water, and 4.04 loss, in 100 parts. 

ANTHRACITE. Hliud coal, Kil¬ 
kenny coal, or Glance coal. This 
mineral is tlius described by Urog- 
niart. 

Andiracite so much resembles 
coal at first sight, that for a long 
time it was taken for a variety of 
that combustible mineral. Never¬ 
theless, artisans who used _ it 
had remarked that it burnt with 
great difliculty, and did not pro¬ 
duce either that white flame, or 
black smoke, or that bituminous 
colour, which arises from coal; 
therefore it w^os called incombus- 
tiblu pit coal. 

Anthracite is of a black less opaque 
than coal; its colour approaches 
nearer, by its brightness, to fhe me¬ 
tallic black, it is also more friable; 
it is rough to the touch, and easily 
stains the fingers; it leaves a black 
murk on paper which, if examined 
with attention, seems of a dull 
black. Tliesc characters serve to 
distinguish it from graphite, w’hich 
leaves h bright mark and is unctu¬ 
ous to the feel. 

The texture of anthracite, some¬ 
times schistose, soinciimns compact, 
at others granular, is too various to 
serve as a characteristic. Its spe¬ 
cific grarity^ wblcb is 1.8| ia iafe* 
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nor to that of grapbitti, in the pro- 
pgrtiou of U to 14, and exceeds 
tliat of coal aa U to 7. 

This mineral is decidedly opaque ; 
it easily allows the eh-ctric spark 
to pass, is hard to burn, and in its 
combustion never produces but 
one substance, wbich is curboiiu 
arid. 

'Jlie matter essential to its com¬ 
position is mixed carbon, or per 
Imps loinbiued sumetimes with si- 
lex and iron, sometimes with argil 
ai.e^ sih'x, in very difierent pro¬ 
portions, according to aualj/ed 
specimens. 

AN’J’JMONY. Tlie word Jinti- 
niony is alwnts used in (“ommerce 
to denote a iiietalhc ore, consisting 
of sulphur coiidiiried with the me¬ 
tal wliich IS properly caKed anti¬ 
mony. Sometinics this sulphunt 
is termed crude antinioiiy, to dis¬ 
tinguish it Ironi the pure metal, or 
reguliis, as it v\as inrruerly called. 
According to l*rof. Pmust, the sul- 
phuret cuiit.iui'j ’ib per cent, of 
sulphur. He lieated IDl) parts of 
iiiitiinony with an equal weight of 
siilphiir .u a glass retort, till the 
whole V. as well fu*'.ed and the ex¬ 
ecs'! ol siilpliur evpelled, and the 
siiiphiiiet R iiiaiiiiiig w .IS 'llie 

result was the same utter repeated 
troils : 100 pal ts of antimony, with 
.”300 of red sulphuret of mercury, 
alforded lild to llHl of sulphur. 
'J'lu->(' avtifuiul sulphurets lost no¬ 
thing by being kept in fusion an 
hour; and heated wdth an equal 
weight of sulphur, they could not 
be made to lake up mure. Some 
Of the native siilphuret.H of the 
shops, however, appear to havt‘ a 
small portion more of sulphur unit¬ 
ed vi'itli them, as tliey will take up 
an iidditiou of 7 or 8 per cent, of 
antuuony. 

Antimony i.s of a dusky white 
colour, very brittle, and ol a plated 
or scaly texture. Its specific gra¬ 
vity, according to Jlrissou, is li.702i, 
but Bergman makes it (i.8G. Soon 
after ignition it melts, and by a 
continuance of tlie heat it becomes 
oxidized, and rises iu white fumes, 
wdiich may afterward be volatilizeit 
a secnml time, or fused into a hya- 
cinthine glass, according to the 
management of the heat: the first 
were foriuerly called argentine 


flowers of regnlug of antimony. In 
closed vessels the antimony rises 
totally W’ithont decomposition.-r- 
This metallic substance is not sub¬ 
ject to rust by exposure to .lir, 
though its surface becomes t.ir- 
iiisbed by th.u means. Its oxides 
are a litth* soluble in water; and 
ill tins rrspect they resemble the 
oxidi* ol arsenic, by an approach 
toward the acid state. 

'J'here arc three, and probably 
fnui, oxides of antimony. 'i'he 
protoxide consiists of 10l> of the 
uictal and 4.135 oxygen. The deut- 
oxule coiitaiu.s a double quantity 
ot oxygi'ii. 'File tiitoxide has a 
triple quantity ; and tho peroxide. 

I a quadruple quantity. 

Chlorine gas and antimony com¬ 
bine and loriii a sutt tatty sub¬ 
stance, called butter of antimony. 
It was lormerly prepared by dis¬ 
tilling two parts of coivosivo sub¬ 
limate and onc' of antimony. 

Tartar emetic, is a salt whu'h 
consists, accoiding ti> Tlienard, ut 
3.’i.4 tartaric acid, 30.8 oxide of 
antimony, 1(].7 potass, and 8.*2 
■water. It w much used in medi¬ 
cine. Alkalis decompose it, as do 
also strong decoctions ot cinchona, 
and seieral bitter tiiul astriiigint 
plants, wliich is matter of much 
iniportance to a phvsiiiaii. 

James’s powder, a poweriiil me¬ 
dicine ill fevers, is said, by Dr. 
1'i‘arsoij, to consist of 57 oxide of 
antimony, and 43 phosphate of 
lime. 

ANTS, on being analyzed, yield 
a peculiar acid, which is deno¬ 
minated tlie formic acid, which 
see. 

APATITF:. riiospliate of lime, 
consisting, according to Klaproth, 
of 53.75 lime and 40.'25 phosphoric 
acid. It occurs in primitive rucks, 
is found in the tin veins of tlui 
granite of 8t. Michael’s mount 
Cornwall. Itphosphorcses on coals, 
.and becomes electric by heat and 
friction. 

APHllITB. Earth Foam. This 
is a carbonate of lime, consisting, 
according to fiucholz, of 51.5 lime, 
39 acid, 1 water, 5.7 silica, and 3.3 
oxide of iron. It occurs usually in 
a friable state, and ia sometimes 
solid. 

APLOMB. A mineral of a deep 
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oran^e brown, opaque and harder 
tbaa quartz, cousiHting, according 
to Laugier, of 40 silica, 20 aluuiina, 
14.5 lime, 14 oxide of iron, 2 oxide 
of manganese, 2 silica and iron. 
It is frequently considered to be a 
variety of garnet, but there is a 
slight didoroiLce in the crystals, 
and it fuses into a black glass, 
whilst g.iruet luses into a black 
(‘uamcl. It is found on the river 
Lena in Siberia, and also in New 
Holland. 

APOPHYLLITE. Ichthyophthal- 
mite. PUh-pye stuuu. Consists of 
51 silica, 28 lime, 4 potass, IT 
water. 

APPARATUS. The various ves¬ 
sels, crui'ibles, furnaces, machines, 
and instruments, for conducting 
researches and cxperimeiits. 

APPLES. In addition to the 
usual substance found in fruit, 
apples contain a peculiar acid 
called the malic acid, wbicti is the 
same as that lound iu thi' mountain 
ash. 

APYROUS. Bodies which sus¬ 
tain the action of a strong heat for 
a considerable time, without change 
of ligiirc or other properties, have 
been called apyrous; but the word 
is seldom used iu the art of che¬ 
mistry. It is synonymous with 
rvfravtory. 

AQUAFORTIS. Ihis name is 
given to a weak and impure nitric 
acid, commonly used in the arts. It 
is distinguished by the teruis double 
and single, the single being only 
liaif the strength of the other. The 
artists who use those acids call the 
more concentrated acid, which is 
ihucli stronger even than the double 
aquafortis, spirit of mire. 

AQUA marine, tlic same as 
Beryl, which see. 

AQUA RKOIA, UR REGIS. A 
mixture of the nitric, and muriatic 
iu'id, now usually called nitro-muri- 
atic aeJd, and has been called by this 
name, signifying royal water, from 
its having the property of dissolv. 
ing gold; which neitlivr of _ them 
M'ill ellect separately; and which no 
single arid in common use could do. 

AQUA VnVE. Ardent spirit of 
the hrst distillation has been dis¬ 
tinguished iu commerce by this 
name. The distillers of malt and 
molasses spirits call it low wioiBS. , 
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AQUILA ALBA. One of the 
names given to the combination of 
muriatic acid and mercury in that 
state, which is more commonly 
known by the dciiominalion of 
uicrcurlus dulcls, calomel, or mild 
muriate tnercury. 

ARABIC (Gum), is obtained na¬ 
turally i'roin the acacia iu Egypt, 
Arabia, and elsewhere, llils is 
reckoned the purest of gums, and 
does not greatly differ Irom gum 
Senegal, vulgarly called gum se- 
neca, which is .supposed to be the 
strongest, and is on this account, 
as well a.s its greater plenty and 
cheapness, mostly used by calico- 
printers and other manutactnrers. 
The gums of the plum and the 
cherry-tree hav<* nearly the same 
qualities as gum arable. All these 
substances facilitate the mixture of 
oils with water. 

ARABLE LAND.S. It is a pro¬ 
blem iu chemistry, and by no 
me-ans one of the least importance 
to society, to determine what are 
the requisites which distinguisli. 
fruitful lands from such as are less 
productive. Siu: Snii.s. 

ARBOR DIANiE, is produced 
from a solution of silver, into which 
mercury is poured, 'llie silver 
graduiilly precipitates in a very 
curious and beautiful syiauictrical 
arrungemimt, which iias been c.illed 
the tree of Diana. Luna, or Diana, 
was the symbolical iiasne given by 
aleheinists to silver, iu conformity 
with their system of wrapping up 
their art in secret my.itery. 

ARCHIL. ARCHILLA, llOCEL- 
LA, ORiS EILLE. A whitish lichen, 
growing ujioii rocks in the Canaiy 
and Cape \ erd islands, which yields 
a rich purple tincture, lugitivc 
indeed, but extremely hc.'iutiful. 
This weed is import'd to us as it 
is gatliered : those who prcp.ire it 
for the use of the dyer, grind it be¬ 
twixt stones, so as thoioue[lily to 
bruise, but not to reduce it into 
powder, and then moisten it occa¬ 
sionally with a strong spirit of 
urine, or urine itself mixed with 
quicklime: in a few d-iys it ac¬ 
quires a purplish red, and at length 
a bine colour; in the lirst state it 
is called archil, in the latter laemus, 
or litmus. 

llie dyqrs rarely employ thu 
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drag by itself, on account of its 
doiirness, and the perishableiicss 
of Its beauty. Tlio chief use they 
of it i.s for giving a hloora to 
other coloui'H, ns pinks, &'c. Tins 
is offectod by passing the dyed 
cloth or silk through hot u’liter 
slightly impregnated 'n'itli the ar¬ 
chil. The bloom thus cominnni- 
oated soon decays upon exposure 
to the air. Mr. Uellot informs us, 
that by the addition of ;i little so¬ 
lution of tin, this drug gives a dur¬ 
able dye; that its colour is at the 
same time cUnuged toward a scai- 
let; and tli.it it is the more per 
maiicnt, in proportion as it Teced<'s 
the more from its natural colom. 

Prepared an hil veryreadih gives 
out its colour to water, to volatile 
epirits, and to alco/iol; it is the 
Bubstanre prliicipallv made use ol 
for colouring the .spirits of thormn- 
meters. A.s exposure to the air 
destroys its colour upon t loth, the 
exclusion of the air produces a like 
efli'ct in those hennctirally sealed 
tubes, tlie spirits of largi* thermo¬ 
meters hecoinnig In a few years 
colourless. The Abbe Nollct ob¬ 
serves, (in the French Memoirs for 
the vfar tint the colourless 

S]>irit, upon breaking the tube, 

1 ri'sunu s its colour, and this 
for a nuiubir of tlineB fcucccHsively ; 
that a watery tincture of archil, 
included in the liibe.s of thermome¬ 
ters, ]o.st its colour in three day.s ; 
and that in an open deep vessel, it 
became colourless .at the bottom, 
while the upper part retained its 
colour. 

A .solution of archil in water, 
applied on cold marble, stains itut 
11 beautiful violet or purplish blue 
colour, far more durable than the 
colour which it couimunicatos to 
other bodies. M. du Fay says, be 
has seen piere.s of marble stained 
with it, which in two ^ears had 
lulTered no sensible change. It 
Binks deep iiitb the marble, somr- 
tinics above an inch, and at the 
same time spreads upon the surfaci', 
unless the edges be bounded by 
wax or some similar substance. Xt 
seems to make the marble some¬ 
what more .brittle. 

There is a Considerable consump¬ 
tion of an article of this kind tna- 
tinfacttured Ja Glasgow by Mr. 
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Mackintosh. It is much esteemed, 
and sold by the name of cudbf'ar. 
We have seen beautiful speciineii.s 
of Silk thus dyed, the colours of 
which were .laid to be very perma¬ 
nent, of various Miudes, from p.nk 
anti crimson to a bright m.izarme 
blue. 

Litmus is likewise iwed in c.ho- 
mistiy .\s a test, eith.'i' staining 
p.tpt r with it, or by infusing if iu 
water, when it is very coumioiily, 
but wiili great impropriety, cnlled 
hnvlure of lumsolv. The persons 
by whuui tills article was prepar<‘d, 
lormerly g.ive it the name of turn¬ 
sole, preliudnig that it was ex¬ 
tract'd froiu the turnsole, heliotro- 
pium triooccMin, in order to keep 
Its true .source a sceret. The tim - 
(lire should not be too strong, 
otherwise it will have .i violet tiuge, 
which, however, may be removed 
by dilution. The light of the suu 
turns it red even in close vessels, 
it may be made with spirit instead 
of MMter. This tincture, or paper 
stained with it, is ])resent1'V tuined 
red by acids : and if it bt* tirst red¬ 
dened by a small «iuantity of vinegar, 
or some weak acid, its blue colour 
will be restored by an alkali. 

AlterIZl'l'K. A mineral, the 
same as weraerite or foliated sea- 
polite. 

ARDENT Sl’IRIT is another 
name for alcohol. 

AREOMETER, tho same as hy¬ 
drometer, which see.' 

AUGAL, the name given in com¬ 
merce to tlio cTUi'e tiirtai, formed in 
the inside of wine casks. See 
Tahtar. 

AllGENTATE OF AMMONIA, 
fulminating silver. 

AUGIJ.LACEOUS EARTH, the 
same as alumina, which see- 

ARGILLITE. See Cr.iY-si,\T>’. 

AROMATICS. Plants which 
possess a fragrant smell united with 
puuguucy, and at the same time 
are warm to the taste, are called 
aromatics. Their peculiar flavour 
appears to reside in their essential 
oil, and rises in distillation either 
with water or spirit. 

ARRACK. A spirituous liquor 
imported from the East Judies, it 
is chiefly uianuiacturod at Batavia, 
and at Goa upon the Malabar 
coast. 



ARRA60NITE. A mineral first 
found in A-iragon, in Spain. It 
consists of carlionate of lime, with 
occasionally a little carbonate of 
strontites. it occurs massive, in 
fibres of a silky lustre, and in the 
form of fibrous branches, diverging 
from a centre fins fevri. It is fre¬ 
quently crystallized, in what ttp- 
pear, at first sight, regular six- 
sided prisms. It is translucent, re¬ 
fracts doubly. Specific gravity 2.00. 

A-ilSENlC, in the metallic state, 
is of a bluish while colour, subject 
to tarnish, and grow fir^st yellowish, 
then black, by exposure to air. It 
is brittle, and when brolicm exhibits 
a laiiiinated ti'xture. Its spei'ific 
gravity is 5.7G3. In close vessels 
it sublimes entire at 35ti° F. but 
burns with a small flame if respir¬ 
able air be present. 

The arsenic met with in com¬ 
merce has the form of a white 
oxide. It is brought ibicfly from 
the cobalt works in Saxony, whore 
zafiru is made. Cobalt ores con¬ 
tain much arsenic, which is driven 
off by long torrefaction. The ore 
is thrown into a furnace resembling 
a baker's oven, with a flue, or ho¬ 
rizontal chimney, nearly two hun¬ 
dred yards long, into which the 
fumes pass, and arc imndonsed 
into a greyish or blackish powder. 
This is refined by a second subli¬ 
mation in close vi'ssels, with a little 
potash, to detain the impuiHties. 
As the heat is considerable, it melts 
the sublimed flowers into those 
ci-ystalliae masses W'hicb arc met 
with in commerce. 

The metal may be obtained from 
this, either by quickly fusing it 
together with twice its weight of 
soft soap and an equal quantity of 
iilkali, and pouring it out, when 
ftised, into a hot iron cone; or by 
mixing it in powder with oil, and 
exposiim it in a matrass to n sand 
heat. This process is too offensive 
to be performed, except in the 
open air, or where a current of air 
carries off tlic fumes. The decom¬ 
posed oil first rises; and the arse¬ 
nic is afterwards sublimed, in the 
form of a flaky mefiillic substance. 
it_ may likewise be obtained by 
mixing two parts of the arsenioiis 
^id with one of black flux; putting 
the mixture into a crueible. With 
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another inverted over it, and luted 
to it with clay and sand; and ap¬ 
plying a red heat to the lower cru¬ 
cible. The metal will be reduced, 
and line the uiside of the upper 
crucible. 

It is among the most combustiblo 
of the metals, bums with a bine 
flame, and garlic smell, and sub¬ 
limes in the state of .irsenious acid. 

Concentrated sulphuric acid does 
not attack arsenic when cold ; but 
it it be boiled upon this metal, sul¬ 
phurous acid gas is emitted, a small 
quantity of sulphur siibJimos, and 
the arsenic is reduced to an oxide. 

Nitrous acid readily attacks arse- 
nic, and converts it into arseuious 
acid, or, if much be employed into 
arsenic acid. 

Boiling muriatic acid dissolros 
arsenic, but affects it very little 
when cold. This solution affords 
precipitates upon the addition of 
alkalis. The addition of a little ui- 
trie acid expedites the soluiion; 
and this solution, first heated and 
condensed in a close vessel, is wholly 
sublimed into a thick liquid, formerly 
termed butter oj arsenic. Thrown 
in powder into chlorine ga.H, it 
hums with a briglitwhile llaiue, and 
IS converted into a chloride. 

None of the earths or alkalis act 
upon it, unless it be boiled a long 
while m fine powder, in a large 
proportion of alkaline solution. 

Nitrates detonate with arsenic, 
convert it into arsenic acid, and 
this, combining with the base of 
tlie nitrate, fomis an arseniate, 
that remains at tlic bottom of the 
vessel. 

Muriates have no action upon it; 
but if three parts of chlorate of 
potash be mixed with one part of 
ar.senic in fine powder, which must 
be done with great precaution, and 
a very light hand, a very sinnll 
qitan tity of this mixture, placed on 
an anvil, and struck wnth a ham- 
mer, will explode with flp.me and 
a considerable report; if touched 
with fire, it will burn with consider¬ 
able rapidity ; and if thrown into 
concentrated sulphuric acid, at the 
instant of contact a flame rises into 
the air like a ilauih of lightning, 
which is BO bright as to dazzle tlio 
eye. 

- Arsenic readily combines with 
a 2 
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flulpbiir by ftision hud Bublimation, 
Mid forms a yellow compound 
rallod orpiment, or a red railed 
realffttr. The nature of tliese, and 
their dilTercnce, arc not accurately 
known ; but Fourcroy considers the 
first as a conibination of sulphur 
with thu oxide, and the second as 
a coinbinatior. of sulphur with the 
inet'il itself, as he found the red 
sulphuret cori\<“rted into the yel¬ 
low by the action of acids. 

Arsenic is .soluble in fat oils in a 
boiling heat; the solution is bla<'k, 
and has the consistence of an oint 
nieiit when cold. Most metals 
luiitewilh arsenic; which o'lists in 
the metallic state in such allov' as 
pos.se.ss tlie metallic brillianc). 

Anseiiic is used in a vaiicty of 
arts. It eut(T.s into metallic com¬ 
binations, wherein a V.hite colonr 
is required, tlla.ss m.iiiufactiirors 
use it; hut its elicct in tho compo¬ 
sition of glass does not seem to he 
clearly exphuned- Oriniucnt and 
lealg.irare used as pigments. Sec 
AashNie and Ausenious Itius. 

... —ic unites -with iodine, torrn- 
inf> a .siih.staiice of a dark piirph- 
coloiir, po.ssessing the propertu .■» 
of an acid. It also comhine.s vith 
hydrogen, forming a most noxious 
gas. 

ARSEMC ACID. The eailiost 
chemists were embarra.ssed in the 
determitiatinn of the natun* of the 
white suhltmate, which is obtaiued 
during thu roasting of cobalt and 
otlier metallic ores, known in 
commerce by the name of arsenic : 
its solubility in water, its power of 
combining with metals in their 
simple state, together with other 
app.i.rently heterogeneoua proper¬ 
ties, remtered it dillicult to deter- 
iniiio whether it ought to be cla.S3cd 
with metiils or salts. jHib.sequi nt 
discoveries ha\e shown the relation 
it bears to both. Whim treated 
with eoinbiistible matter, in ilosc 
vessels, it sublimes in the. metallic 
fomi; combustion, or any anaJo- 
gons process, converts it into an 
oxide ; and when the combnstioa is 
carried still further, the ar.Heiiical 
basis becomes itself converted iuto 
w aeid. 

‘ '\Vc are indebted to the illustrious 
Schecle for the discovery of this 
acid, though Macquer hud before . 


noticed its cdmbinRtions. It'iAay 
be obtained by various methods. 
If six parts of nitric acid be poured 
on one of the concrete arsenious 
acid, or white arsenic of the shops, 
in the pneuiniito-chemical appa¬ 
ratus, and heat be applied, nitrous 
gas will ho evolved, and a white 
(oncretc .substance, differing in its 
properties from the arsi'nions acid, 
will remain in the retort, lliis is 
I the ai srnic acid. It may equally bo 
procured by means of aqueous 
chlorine, or by beatiug eonceii- 
truted nitric acid with twice its 
U'eiglit of the boliitioii of llie ar.seni- 
ousacidin muriatic acid, llie con- 
(‘rete acid should be I'xposed to a 
dull red hc.it for a few minutes. 
In eith(‘r case an acid is obtained, 
tliat dce.s not crj'stullixe, but ab 
tracts the moisturts of the air, has a 
sharp caustic taste, reddens blue 
vegetable colours, is fixed iu the 
fii*e, and of the upeciiic gravity of 

If tlie arsenic acid be exposed to 
a rod heat in a glass reto't, it melts 
and becomes transparent, but as¬ 
sumes a milky hue ou cooling. If 
the hc.it be intiVH.sed, .so that the. 
retort begins to melt, the acid 
bods, and sublimes into the neck of 
flic retort. If a covered crucible he 
used iiistcxid of the glass retort, 
and a violent heat applied, the acid 
boils strongly, and in a quarter of 
an hour begins to emit fumes. 
These, ou being receiv<‘d in a ghiss 
bell, are found to bo arsenious acid ; 
and a small qu.mtity of a transpa¬ 
rent glass, diiliciilt to fuse, will be 
found lining the sides of the cruci¬ 
ble. This is arseni'ite of aluinina. 

(lombustililc subbtauces decom¬ 
pose tiiis acid. Jf two parts of 
arsenic acid be mb;:od with about 
one of charcoal, the mixture intro¬ 
duced into a glass retort, coated, 
and a matrass adapted to it; and 
the retort then gradually heated in 
a reverberatory furnace, till the 
bottom is red; the mass will be 
inflamed violently, and the acid 
reduced, and rise to the neck of 
the retort in tiie metallic state 
mixed with a little oxide and char¬ 
coal powder. A^ few drops of wa¬ 
ter, devoid of acidity, will be found 
in the receiver. 

With sulphur the phenomena are 
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diflercnt. ff a mixture of six parts 
of arsenic acid, and imi* of powdered 
bulplnir, be digested togutiicT, no 
change will take place; but on 
evaporating to drynt'ris, and di;,till- 
ing in a glass retort, tilted with a 
reeciTcr, a violent combination will 
ensue, as soon us tbu mixture is 
sufficiently heated to melt Uic sul¬ 
phur. Th(' whole muss rises almost 
at oncis fonuiug a ri‘d sublimate, 
and sulphurous acid passes over 
into the rc^-eiier. 

If pure arsenic acid be diluted 
with a small quantity of water, and 
hydrogen gas, us it is evolved by 
the action of sulphuric acid on iron, 
be received into this transparent 
solution, the liquor grows turbid, 
and a blackish precipit.ite is formed, 
which, being wi‘11 washed with dis¬ 
tilled water, exhibits all the pheno- 
nu‘ua of arsenic. Sometime.s, too, 
a blackish grey oxide of arsenic is 
found lu this process. 

ff sulphuri'tted hydrogen gas be 
employed instead of simple liydro- 
geii gas, water and a sulphuret of 
arsenic are ublaiued. 

With phosphorus, phosphoric 
acid is obtained, and a phosphurctf 
of ur.<enic, wliich sublimes. 

The iirseuic acid is much more 
soluble than the arsenious. Ac¬ 
cording to Jirigrange, two paits of 
water art* sufficient for this purpose. 
It cannot be cryst.illized by any 
means; but, on evaporation, as¬ 
sumes 0 thick, lioney-like consist¬ 
ence. 

No acid has any action upon it; 
if some of tbt'in dissolve it by means 
of the water that reudcTS them fluid, 
they do not produce any alteration 
in it. Tlie boracic and phosphoric 
art* vitnliablo with it by means of 
beat, but witliout any material 
alteration in their natures. If 
phosphorous acid he ht'ated upon 
it for some time, it saturatc’s iteelf 
with oxygen, and becomes phos¬ 
phoric acid. 

The arsenic acid combines with 
the earthy and alkaline buses, and 
forms salts very diflereut from 
those furnished by the arsenious 
acid. 

All these arseniates arc decom¬ 
posable by charcoal, which sepa¬ 
rates arsenic from them hy means 
of heat. 

6S 


Tlic arseniate of barytes is insn^ 
luhle, uucTystallizublo, soluble in :iu 
excess of its at id, and decomposable 
by sulphuric acid, which precipitates 
a .suipbdtc of harytcd. 

Of tlie arsemutc of strontian no* 
thing is known, but no doubt it 
rosi'Uibles that of barytes. 

Witli lime-water this acid forms a 
precipitate of arseniate of lime, 
soluble in un excess of its base, or 
in an exce.ss of its and, though 
insoluble alone. Tliu acidulous 
arseniate of lime aflbrds ou evapo¬ 
ration little crystals, dcconvpDS.ablo 
by sulphuric acid. I'lio same salt 
may be formed by adding carbonato 
of lime to the solution of arsenic 
acid. This acid does not decom¬ 
pose tlie nitrate or muriate of lime ; 
hut tlie satur.ited alkaline arseniates 
decompose them by double affinity, 
precipitating the insoluble calcare¬ 
ous arseniate. 

If arsenic acid be saturated with 
magnesia, a thick substance ia 
formed near the point of saturation. 
'Hiis arseuiute of magnesia is solu¬ 
ble in an excess of acid; and on 
being evaporated takes the form of 
a jelly, without crystallizmg. Nei¬ 
ther the sulphate, nitrate, uor mu- 
rude of liiagni'sia is decomposed hy 
arsenic acid, thougli they are by the 
saturated alkaline arseuiates. 

Arsenic acid saturated with pot¬ 
ash does not easily crystallize. 'Jliii« 
arseniate, heiiig evaporaled to dry¬ 
ness, attracts the liuuiidity of tho 
air, and turns the sirup of violets 
green, without altering the soluliou 
of litmus. It fuses into a whito 
glass, and with a strong tire i.s con¬ 
verted into an acidulc, part of iho 
alkali being ah.>tracted by the silex 
and alumina of tlie crucible. If ex- 
posefL to a red hi'.d with charcoal 
in close vessels it swells up very 
much, and arsenic is sublimed. It 
is decomposed by sulphuric acid; 
hut in the humid way the decompo¬ 
sition is not obvious, as tiie arsenic 
acid remains iu solution. Un eva¬ 
poration, however, this acid and 
sulphate of potash are obtained. 

If arsc'iiic acid be added to the 
preceding salt, till it ceases to havu 
any eftect ou the syrup of violets, 
it will redden the solution of litmus ; 
and in tliis state it affords very 
reguliu; aud very transparcut crys- 
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ittltt, of the figure of quadrangular 
priciDis, tfrmmated by two tctrae- 
dral pyramids, the an glen of which 
answer to those of the prisms. 
I’hcse crystals arc the arsenical 
neutral salt of Macquer. As this 
aalt differs fironi the preceding 
arseniate by its crystalliKability, its 
reddening solution of litmus, its not 
decomposing the calcareous and 
magiiesJaii salts like it, and its capa- 
bilitv of absorbing au additional 
portion of potash, so as to become 
neutral, it ought to be distinguished 
fi'om it by the term of acidulous 
arseniate of potash. 

With soda in suffieient quantity 
to saturate it, arsenic acid forms a 
salt crystal lizablc like the acidulous 
arseniate of potash. PcUetieT says, 
that tlie irystals are hcxacdral 
prisms teiminated by planes per- 
peudicular to their axis. This 
neutral arseniate of soda, however, 
while it differs cinupletely from that 
of potash in this respect, and in 
becoming deliquescent instead of 
crystallisable on tlie addition of a 
surplus portion of arsenic acid, 
resembles the arseniate of potash in 
its decomposition by charcoal, by 
acids, and by the ear&s. 

Ciimbincd with ammonia, arsenic 
acid forms a salt affording rhom- 
buulal CT>'Stals aaologous to those of 
the nitrate of soda. Ihe arseniate 
of aimnunia, wliich is produced 
likewise in the decomposition of 
nitrate of ammonia by arsenious 
acid, is decomposable in two ways 
by tho action of boat. If it be 
gently heated, the ammonia is 
evolved, and the ar.senic acid is left 
pure. If It be exposed to a violent 
and rapid heat, part of the ammo¬ 
nia and part of tho acid recipro¬ 
cally decompose each other; water 
is fonned; azotic gas is given out; 
and the arsenic sublimes in a 
shiiiiug metallic form. Magnesia 
partly decomposes the arseniate of 
ammonia, and forms a triplo salt 
with ii portion of it. 

Arsenic acid saturated with 
alumina forms a thick solution, 
which, Wng evaporated to dryiies.s, 
yields a salt insoluble in water, 
and decomposable by the sulphuric, 
nitric and muriatic acids, as well as 
by ail the other earthy and alkaline 
bases. The arsenic acid readily 


dissolves the alumina of the cmci- 
hles in which it is redurod to a state 
of fusion; and thus it attacks silex 
also, on which it has no cffict in 
Uiu humid way. 

We know nothing of the rombinU' 
tion of this acid with zirt'one. 

By tho assistiinco of a strong tire, 
as Fonreroy assorts, aTS(‘nic acid 
decomposes tho alkaline and earthy 
sulphates, even that of barytes; 
tho sulphuric acid flving off in va¬ 
pour, and the arseniate remaining 
in the retort. It acts in the same 
manner on the nitrate, from which 
it expels tho pure acid. It likewise 
decomposoH the muriatos at a high 
temperature, the muriatic arid be¬ 
ing evolved in the form of gas, and 
the arsenic acid combining with 
their bases, which it saturates; 
while the arsenious acid is too 
volatile to have this effect. It acts 
in the same manner ou the fluates, 
and still more easily on the carbo¬ 
nates, with which, by tho assistance 
of heat, it excites a brisk efferves¬ 
cence. Lagrange, however, denies 
that it acts on any of the neutral 
salts, except the sulphate of potash 
^nd soda, the nitrate of pota^fl, aud 
the muriates of soda and ammonia, 
and this by means of heat. It does 
not act on the pho<4phut(*a, but pre-- 
cipitates the boratio acid from solu¬ 
tions of btrrntes when heated. 

Arsenic acid does not act on gold 
or platina; neitlier does it on mer 
cury or silver without the .ltd of a 
strong beat; but it oxidizes cnppev, 
iron, lead, tin, zinc, bismuth, .inti- 
mony, cobalt, nickel, nianganebe, 
aud arsenic. 

'ITiia acid is not used in the arts, 
at least directly, though indirectly 
it forms a part of some compositions 
used in dying. It is likewise oue 
of the mineralizing acids combined 
by nature with some of the metallic 
oxidc.s. 

AUSENIOUS ACID. Fouroroy 
was the first who distinguished by thw 
name the white arsenic of the shops, 
which fichecle had proved to he a 
compound of the metal arsenic 
with oxygen, and which the authors 
of the iu!W chemical nomenchiturc 
had consequently termed oxide of 
arsenic. As, however, it manifestly 
exhibits the properties of an acid, 
tliougli in a slight degree, it has a 
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fiiii' claim to the title; for many 
(>\i(ie:) iuul aeids are siiuiliir in this, 
t'l.it bolli consist of a base united 
■with oxysen, and the only differ- 
ei cc between them is, Aat the 
coTiipomid 111 which the acid proper¬ 
ties .ire manifest, is termed an acid, 
and that in which they arc not, is 
culled an oxide'. 

Tins acid, which is one of the 
most virulent poisons known, lire* 
qiK'iitly occurs in a native state, if 
not very abundantly ; and it is ob- 
t>iin(‘d in roa&tinj; several ores, 
p.irtiL'ularly those of rolialt. In the 
ciiiiiiiieys of the furnaces where this 
operation is conducted, it generally 
condenses in thick senn-transparont 
intisses; though sometimes it as¬ 
sumes the form of a powder, or ol 
little needles, in which state it was 
formerly called flowers of arsenic. 

The arseiiiouH acid reddens the 
most sensihle blue vegetable co¬ 
lours, though it turns the sirup of 
violets greim. On exposure to the 
air it becomes opaque, and covered 
with a slight efflorescence. Thrown 
on incandescent coals, it evaporates 
in white fumes, xvith a strung smell 
of gtu'lic. In close vessels it is 
volatilised; and, if the heat be 
strong, vitrified. The result of this 
vitrification is a transparent glass, 
capable of rrysta11i/.iiig in teCraedra, 
the angles of W’hicli are truncabal. 
It IS easily altered by hydrogen and 
carbon, which deprive it of its 
oxygen at a red heat, and reduce 
the metal, the one forming water, 
the other carbonic acid, with the 
oxygen taken from it: as it is by 
pliosphurus, and by sulphur, which 
are in part cum erted into .icids by 
its oxygen, and in part form an 
arsenical pbosphurel or sulphuret 
witli the arsenic reduced to the 
metallic statu. Huiice^ Margrauf 
and I’elletier, who particularly ex¬ 
amined the phosphuruts of iiietals, 
have asserted tliey might bo formed 
with arsenious acid. Its specific 
gravity is 3.7. 

Jt is soluble in thirteen times its 
weight of boiling water, but requires 
eighty times its weight of cold. 
The solution crystollixi'S, and the 
acid assumes the form of regular 
tetraedrons according to I'ourcroy; 
hut, according to Lagrange, of 
octaedrons, and these frequently 
07 
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varying in figure by difiTcrent laws 
of decrement. It crystallixes much 
better by slow evaporation than by 
simple cooling. 

There are even some metals, 
which act upon the solution, and 
I have a tendency to decompose the 
acid, so as to form a blackish preci- 
' pitate, in which the arsenic is very 
slightly oxidixed. 

The action of the other acids upon 
the arseniotts is very different from 
that which they exert on the met.ll 
arsenic. By boiling, sulphuric acid 
dissolves a small portion ol it, which 
is precipitated as the soluLioti 
cools. The nitric acid does not dis¬ 
solve it, hut by the help of heat 
com'orts it into arsenic and. hi ei¬ 
ther the phosphoric nor the car¬ 
bonic ai'id acts upon it; yet it en¬ 
ters into a vitreous coiubinfition 
with the phosphoric and boracic 
acids. Ilie muriatic acid dissolves 
it by means of heat, and forms with 
it a volatile compound, which water 
prec-ipitates ; and aqueous chlorine 
acidifies it completely, so as to con¬ 
vert it into arsenic acid. 

The arsenious acid combines with 
the earthy and alkaline bases. 'JTtc 
earthy arseniates possef.H litUn 
solubility, and hence the soliirions of 
barytes, strontian, and lime, form 
precipitates with that of arsenious 
.acid. 

This acid enters into another kind 
ot combination with tlie earths, that 
an- formed by vitrification. Though 
a part of this volatile and snb'mies 
before the glass enters into fusion, 
part remains fixed in’the vitrified 
Hi'bstiince, to which it imparts 
transparency, a lioinogeiieous den¬ 
sity, and considerable gravity. 'Iho 
arsenical glasses appear to contain 
a kind of triple salt, since the salt 
and alkalis enter into an ifititnate 
combination at the instant of fusion, 
and rem.iin aftfTW.trd perfectly 
mixed. All of them have tJu* incon¬ 
venience of quickty growing dull by 
exposure to the air. 

Witli the fixed alkalis the nrseni- 
ous acid forms thick arseniates, 
which do not crystallize; which are 
decomposable by fire, the arsenious 
acid being volatilized by the (heat; 
and from which all the other acida 
precipitate this in powder. These 
galJne compotuids were formerly 
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termed lU'ers, because tliey were 
HU)>po'4ed to be analogou-i to the 
rombinationtt of bulphur with the 
alkalis. 

With ariiTnonia it forms a salt 
capable of crystallizatiou. If tliis 
be heated a little, the ammonia is 
deromposedjthe nitrogen is evolved, 
while the hydrogen, uniting with 
part of the oxygen of the acid, 
tonus water. 

Neither the esirthy nor 'ilkaliuc 
arsi'niates have jet been much 
••\ainined; wli.it is known of them 
being only Miflii'ieiit to dislinguish 
them from the ar.seni ites. 

The n.ti.ites art on the arseniou.s 
acid in a very remarJiahln manner. 
On treating the iiilr<ile.‘i andarseui- 
oiiH :ieid togedier, t lie nitrous acid, 
ornitious i.ipoin, is e'-tneated in 
a state very dilhcult to lie con.^ned, 
as Kunekel long ago observed; 
l>rirt of its oxygen i;- absolved by 
the HTsenious ’leid , it is tlnis con¬ 
verted into arsenic aeid, and an 
ars-'iiuite is left in the retort. The 
h.'inc phenomena take place oii 
diluting intratiss willi arsenious 
•uid ; lor it is .still .sijflirioiitly com- 
biLstibh- to produce a detonation, in 
which no sparks are seen, it is true, 
but with coiiiiiiotiou and efl'erves- 
ceiice ; and a true arseniate re- 
inain.s at the bottom of the crucible, 
ft was lu this way cheniist.s for¬ 
merly prepared their fixed arsenic, 
which was the acidulous arseniate 
ul pota.sh. The nitrate of ammonia 
exhibits dilTereut phenomena hi its 
decomposition by ^rsenious •und, 
and requires considerable precau¬ 
tion. I’elleticr mixed I’qual quan¬ 
tities, and introduced tbc mixture 
into a large retort of coated glass, 
placed in a reverberatory furnace 
with a glass receiver. He began 
with a very slow fire ; for the de¬ 
composition IS so rapid, and the 
nitrous vapours issue with such 
force, that a portion of the arM-ni- 
ous acid is carried olT undecom¬ 
posed, unless you proceed very 
gently. If due care be taken tliat 
the decomposition proceed more 
slowly, nitrous acid first comes 
over : if the fire be continued or in¬ 
creased, ammoni.T. is next evolved ; 
and lastly, if the hre be urged, a 
|:OTtion ot oxide ofarsenic sublimes 
in tho form of a white powder, and 


a vitrcniis mass rptnains in the re¬ 
tort, which powerfully attacks and 
corrodes it. This is arscnii* acid. 
The I hloratc of potash also by oxi- 
diz.iig th'-' aTsenious acid conviTls 
It into iiraenic .icid, w'hich, by the 
assistance ot beat, is incapable of 
decomposing (lie munate oi potash 
that rcm.ain.s. 

Arseiiiuiis acid is used in mimer- 
oiis iM^( 'uces in Ihc arts, under 
the uaiiio of w'liite arsenic, or of ar¬ 
senic only. Ill many cases, it is re- 
du'-ed, and acts ni its metalJic state. 

!\I.in> attempts have been made 
to introduce it i’lto medicine; but 
as it is know’ll to be one of the 
Tuo.st violent poisons, it is probable 
that the fear of its bad effects may 
deter Itom its use. 

An arseniate of potash was ex- 
cliisively used by the late Dr. 
Pow’hir, of \orlc, who published a 
treatise on its use iii intermittent 
and remittent fevers. In fact, in 
this as in in.nny other eaies, this 
remedy had first got into use 
amongst the empirics and was 
afterwards adopted by the faculty. 
This medicine ha.s also been found 
V cry iisc^l in the relief of periodical 
hcad-arhs, and a.s a tonic in ner¬ 
vous and otluw disorders. (Irout 
precaution, however, must ba used 
in prcpi.iring niid administering it. 
Externally it bus been used as a 
c’Rustic to extirpate cancer, .und is 
then combined with sulphur, with 
hole, with antimony, and with tho 
leaves of crow-foot, but it is always 
ai-eninpanied with pain, and is 
alao in some degree (Lingeruus. 
l''ebure’3 remedy was water orio 
pint, extract of hemlock; one ounce, 
(ioiilard’s extract throe ounces, 
tincture of opium one drachm, arse- 
iiious acid ten grains. AVith this 
the cancer was w’ctted morning 
.and evening. At the samu time a 
Muall quantity of .a weak solution 
was administered internally. A 
milder application of this kind has 
been made from a solution of one 
grain In a quart of water, formed 
into a poiiitlcc with crumb of 
brc’ad. 

'lliia being a most dreadful poi¬ 
son, and giving little taste when 
diffused in vv.atnr or other v'ebicicp, 
it is of importance to be well ao- 
quaiuted with the phenomena. 
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ITie Byittptoma of a dangerous 
dose of arseuic liavc been grapbi' 
cally represented by Dr. lilsick: 

'fhe symptoms pnulureil by a 
dangerous dose of arseuic begin to 
appear in a quarter of an hour, or 
not much longer, after it is taken. 
First sickut's.s, and great distress 
at stomaob, soon followed by thirst, 
and biiraiug heul in the bowels. 
Then come on violent vomiting, 
and severe colic pai/is, and exc<‘s- 
Mve and painful purging. Tlii.s 
lirings on tuintiiigs, with cold 
siveats, and other .'^igiis of gi'e<it 
debility. 'J'o this siicci'cd painful 
cramps, and couti actions ot the 
legs and thighs, and extreme weak- 
n»\ss, and death.” Siiinl.ir results 
have followed the iiii'uiitious sprin¬ 
kling ot scliirrous uIcits with pow¬ 
dered arseii c, or the applied lion 
of draenic.ll pastes. Tin' following 
more minute spt'ciiU'ation of symp¬ 
toms IS giieii liy Ortild: An aus¬ 
tere taste III the mouth; Irequeiit 
ptyalism; loiitiiiuai .spitting; con¬ 
striction of tlie jifutrf/iiJ and aso- 
; t«>etli set on edge ; hiccups; 
n.iusca; v'Oiniting of brown or 
bloody m.itter; .inxiuty; treqneut 
hunting lits ; liiiniing heat at the 
jtrLCoraiu ; intlaiumution of the lips, 
tongue, palate, throat, stomach; 
acute pain of stomach, rendering 
the mildest drinks intolerable; 
black stools ot an inde.scribablc 
fetor; piikse frequent, oppressed, 
and iiTegiilar, sometimes slow and 
unequal; palpitation of the heart; 
xtffHvpt: j unextinguisliable thirst; 
burning sensation over the whole 
body, resembling a consuming tire; 
at times an icy cohlues.s; dilticult 
respiration; cold sweats; scanty 
urine, of u red or bloody appear¬ 
ance; altered expression of coun¬ 
tenance ; a livid cinde round the 
eye-lids, swelling and itching of 
the whole body, winch becomes 
covered with livid spots, or with a 
miliary eruption; pro.stration of 
Btrcnglh ; loss of feeling, especially 
in the feet and bands; delirium; con¬ 
vulsions, sometimes accompanied 
witli an insupportable priaiiism; 
loss of the liuir ; separation of tlic 
epidermis ; horrible convulsions; 
and death.'* 

The best remedies against arse¬ 
nic, received into thu stomach, are 
t>9 
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mucilaginotis liquids and milk; 
sirups and linseed tea are of ser¬ 
vice. Vomiting should be excited 
by tickling the fauces with a fea¬ 
ther. 

ASAFQITfDA is obtained from a 
large umbelliferous plant growing 
in i*crsia. The root resembles a 
large parsnip externally, of a blsu'k 
colour ; on cutting it transversely, 
the asatoetida exudes in form of a 
wbite thick juice, like cream; 
which, from <‘xposure to the air, 
bei'oijics yellowuir and yellower, 
ami at last of a dark brown colour. 
It is very apt to run into putrefac¬ 
tion ; and hence those who collect 
It carefully defend it from the sun. 
The fresh juice has an excessively 
strung smell, which grow'.s weaker 
and weaker upon keeping : a single 
drachm of the fresh fluidjuice smells 
more than a hundred pounds of 
thu dry asafivtida brought to us. 
The l*er.sians arc commonly obliged 
to lure ships on puTpo.se for its car¬ 
riage, as scarcely any otic will re- 
1 eive it along witii other commo- 
ditic.w, its stench infecting^ every 
thing that comes near it. 

'J'he common asafu tida of tliu 
shops is of a yellowish or brownish 
colour, unctuous and tough, of an 
acrid or biting taste, and a strong 
disagreeable smell, resemhling that 
of garlic. From four ounces Meu- 
manii olitaiued, by rectilied spirit, 
two ounces six drachms and a half 
of ri'sinous extract.; and afterward, 
by water, three tlrachms and half a 
scruple of gummy extract, about 
six drachms and a scruple of earthy 
matter remaining undi^solved. On 
applying water at first, he gained, 
Irom four ounces, one ounce tiiri'e. 
scruples uuil a half of gummy 
extract. 

Asafoctida i.s administcrcxl in iier- 
vons and hysteric aU'octioiis, as a 
deohstruent, and sometime.^ ns .*111 
anthelmintic. A tiiicture of it is 
kept in thu shops, and it enters 
into the composition of t!ie com¬ 
pound galbanum pill of the boiidou 
college, the gum pill uf former 
dLspensatnrics. 

ASDESTOS OK ASBRSTUS is a 
mineral which has att.iiiied cele¬ 
brity from its resisting hre. 

The aninents manufactured cloth 
out of the fibres of asbestos, tor 
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tho pnrpose, it said, of vnrap* 
ping up the bodies of the dead, 
when exposed on the funeral pile. 
Several moderns have likewise suc¬ 
ceeded in .making this cloth ; the 
chief artifice of which sepni.s to 
consist in the admixture of fiax and 
a liberal uai* of oil; both which 
substances are afterwards consumed 
by exposing the cloth for a certain 
time to a red heat. Altliough the 
cloth of asbestos, when soiled, is 
restored to its primitivi' whiteness 
by beating in thp fire ; it is found, 
nevertheless, by several authentic 
experiments, that its weight dinn- 
nishe.s by such treatment. Ilic 
fibres of asbems, cxpo.sed ra the 
violent heat of tlie blow-pipo, exhi¬ 
bit slight indications of fusion; 
though tin* parts, instead of riui- 
lung together, moulder away, and 
part tall down, Avhile the rest .seem 
to disappear betore the current of 
air. Ignition iinp.iir.s the flexibility 
of .isbONlos m A blight degree. 

'J'here are five v-incties of as¬ 
bestos. 

1. Ai^ianthus which occurs in very 
long, lixH-, flexible, elastic fibres, of 
a vrhite, greenish, or rcddisli colour. 
It IS bliglitly translucent, is sonic- 
W'hjt iinctiMus to the tnucb, and 
has A silky or pearly lustre. It 
con.sists of .'511 silrx, 25 magnesia, 
fl..5 lime, .1 aliiiuina, and 2.25 oxide 
of iron. SpecLhc gravity, 1 to 2.3. 

2. CoinTiioii asbesto.s, fibres of a 
dull green I'olour. iSpecific gravity, 
2.7. «It is more abundant than 
amianthus. 

.3. Mountain leather Instead of 
having p.iraUel fibres like the two 
preceding, hm its fibres interwoven 
and interlaced so as to be tough. 
When in thin pieces it is called 
mountain paper. 

4. Mountain cork interlaced like 
the preceding, but is so light as to 
swim on water. 

5. Mountain wood, of a texture 
resembling wood. Specific gravity, 
2 . 0 . 

ASHKS. Tho fixed residue of 
combustible substances, which re¬ 
mains after they have been burned, 
is called ashes. In chemistry it is 
most commonly used to denote tho 
residue of vegetable combustion. 

ASPARAGIN. If the juice of 
asparagu.s bo heated to coagulate the 
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albumen, and then filtered and left; 
to bpontuiieous evaporation for 15 
or 20 days, there will be formed 
white transparent crystals, of a 
peculiar veg(‘t:ihl<* principle, in the 
form of rhomboidal pn.'.ins, hard 
and brittle, having a cool and slight¬ 
ly naiiseoi'.s taste. Along with the 
crystals, .ne also foriued others in 
the sli.ipe of neodles. 

A S P H A b r U P»1 . Thi'« substance, 
likewise called bitmui'u Judaicuni, 
oi Jews’ Piich, ifi :i -mooth, bard, 
brittle, black or brown Huhstanee, 
which bre.iks with a polish, melts 
easily when he.ited, and when pare 
burns w I thou t leavin.? auy ashes. 
It i.s found in asofi. or liquid state 
on the surface of the Uuad Sea, 
hut by ]>g4. grows dry aud hard. 
The same kind of bitunieu is like- 
i wise loiuid in the caith in other 
parts of the world ; in China; 
America, particularly in the island 
of Trinidad; ard some parts of 
Kurope, as the Carpathian hills, 
Prance, Neufchatel, •'tc. Its spe- 
cific, gravity, according to Boyle, is 
1.400, to hirwan, from 1.07 to l.fi.5. 
A specimen from Albania, ot the 
specific gr.irityof 1.205, ex.'iminud 
by Mr. Klaproth, was lound to ho 
soluble only m oils and in ether. 
Pive parts of rectified oil of petro¬ 
leum dissolved one of the asphal- 
tiim, without beat, in 24 hours. 
Analyzed in the dry way, 100 grains 
aflorded 32 of biliiminous uli, 0 of 
water faintly amniouiucal, 30 of 
charcoal, of silex, 7.J of alu¬ 
mina, fj of lime, oxide of iron, 
^ oxide of mang.ancse, and 30 cubic 
ipiche.s of hydrogen gas. 

According to Meumann, the as- 
phaltuni of the .shops is a very 
dillercnt compound from the nativu 
bitumen ; and varies, of course, in 
its properties, according to tlic na¬ 
ture of the ingredients made use of 
in funning it. On this account, 
and probably from other re.usons, 
the use of asphaltum, as an article 
of the materia medica, is almost 
tobilly laid aside. 

Ttiissubstance is found abundantly 
in Chaldea, and w.as used by the 
ancient Babylonians a.H mortar in 
building. It was also used by the 
ancient Egyptians in cmbaliuing 
dead bodies. 

ASSAY, OR ESSAY* This opcr« 
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ation conBists in determining the 
quantity of Taluablc or precious 
nu'tal lontained in any mineral or 
metallic mixture, by analyzing n 
small part tlH‘reof. Thu practical 
difference between the unalyaiH and 
tho assay of an ore, eoiiHist in this : 
the analysis, if ijroperly made, de- 
tertninos the nature and quantities 
of all tin; parts of the coinpowtd ; 
whereas, the iibject of tho assay 
consists in ascertaining how mu<-h 
of the psirticular metal in question 
may be ruutaiued in a certain de¬ 
terminate quantity of the material 
under I ousjderation. Tims, in the 
assay of gold or siher, the baser 
metals are considered as of no value 
or consequence; and the problem 
to be r(‘Solved is simply, how much 
of each is contained in the ingot 
or piece of metal intended to be 
assayed. 

To obtain gold and silver in a 
state ol purity, or to ascertain the 
quantity oi alloy it may contain, it 
is exposed to a strong heat, toge¬ 
ther with lead, in a porous cruci¬ 
ble. lliis operation is called ciipel- 
lation, and is performed as follows : 
tlie precious metal is put, together 
with a due proportion of lead, into 
a bhullow cruciule, made of burned 
bones, called a cupel; and tho 
fiihioii of the metals is effected by 
exposing them to a considerable 
heat lu a muille, or small earthen 
oven, fixed in the midst of a fur¬ 
nace. The lead continually vitri¬ 
fies, or becomes converted into a 
glassy calx, which dissolves all the 
jinperfeut metais. This fluid glass, 
with its contents, soahs into the 
cupel, and lea\es the precious me¬ 
tals in a state of purity. During 
the ciipellutiou, the scurue running 
down on all sides of the nietiUlic 
mass, produce au appearance 
called Circulation; by which the 
operator judges whether tho process 
be going on well. When the 
met^ is nearly pure, certain pris¬ 
matic colours flash suddenly across 
tho surface of the globule, which 
soon afterward appears very bril¬ 
liant and clean: this is called the 
brightening, and shows tliat the 
sep.iration is ended. 

After gold has passed the cupel, 
it may still contmn either of the 
Other perfect mctuls, platina, or 
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silver. Tho former is seldom sns- 
pected; tho latter is separated by 
the operations called quartation 
and parting. Quartation consists 
in adding three parts of silver to 
the siipp. sed gold, and fusing them 
together ; by which means the gold 
becomes at most one-fourth of the 
moss only. The intention of this is 
to separate the particles of gold 
from each other, so that they may 
not cover and defend the silver 
from the action of the nitric acid, 
which is to be used in the process 
of parting. Parting consists in 
exposing the mass, previously huin- 
mcTCd or rolled out thin, to the ac¬ 
tion of seven or eight times its 
Weight of boiling nitric acid of a 
due strength. The first portion of 
nitric acid being poured off, about 
half the quantity, of a soniew'hat 
greater strength, is to bo poured on 
the remaining gold; and if it be 
supposed that this has not dissolved 
all the silver, it may even be re¬ 
peated a second time. For the first 
operation an acid of the spt‘cijlc 
gravity of 1.‘280 may be used, diluted 
witli an equal quantity of water; 
for the second, an acid about 
may be taken undiluted. If tho 
acid be not too concentrated, it dis¬ 
solves the hilrer, anti leaves the 
gold ill a porous mass, of tho ori¬ 
ginal form; but, if l.io <tti‘otig, tho 
gold is in a powdciy ftuiii, which 
may be w'nshcd am; dm-d. The 
weight of the oiigiriiil metal before 
cupellation, niid in all the subse¬ 
quent stages, serves to ascertain 
the degree of fineness of the ingot, 
or ore, of which it is a part. 

In estimating or expressing the 
fineness of gold, tho whole muss 
sjmken of is suppo-^ed to weigh 
twenty-four carats of twelve grains 
each, either real or merely propor¬ 
tional, like the assayer's weights ; * 
and the pure gold is called fine.^ 
Thus, if gold be said to be ‘23 carats 
fine, it IS to be understood that, in.^ 
a muss, weighing 24 carats, liie 
quantity of pure gold amounts to 
23 carats. 

In .such small works M cannot he 
assayed by scraping off apart, and 
cupelling it, the assayers oiidoavoiir 
to ascertain its quality or fiiiouess 
by the touch. This is a method of 
comparing tho colour, aud other 
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fiToportipti, of a minute portion of 
the metal, 'with those of small bars, 
tlie composition of which is known. 
TliChc bans are called toncb-ucedles ; 
and they are rubbed iipon the blai'k 
b:isaltii, which, for this reason, is 
called the tout hstoiic. Elack dint 
or pottery will serve the same pur¬ 
pose. Sets of gold necdle.s may 
consist of—pure gold ; pure gold 
earats, with hdlf a carat of 
silver; 2.'{ carats of gold, 'with one 
carat of silver; '£•% carats of gold, 
with Ij carats ot silver; and so 
on, till the silver ainounts to four 
carats; after which the additions 
tnay proci-ed by whole carats. 
Other needles maybe 'made in the 
same nianiier. w-ith copper instead 
of silver ; and other sids ni.iy have 
the addition consihtiug either of 
equal parts silver and copper, or 
such proportions as tin* occasions 
of business require. 'I'he examiua 
tion by the touch may be advan¬ 
tageously employed previous to 
quartation. to indicate tlic quantity 
ot Sliver necessary to be added. 

Ill toreigu countries, where 
trinkets and work an, re¬ 

quired to he submitted to the assay 
of the touch, a variety of needles 
are uecessai y ; hut tln-y are not 
7niich used in Kuglarul. They 
atford, however, a degree of iiifor- 
matiuii which is mure considerable 
than might at first he expected. 
'Jbe attentive assayer not only 
compares the colour of the stroke 
niiide upon the touchstone by the 
metal undt'r examination, with that 
produced by bis needle ; but will 
likewise attend to the sensation of 
roughness, dryness, smoothness, or 
greasiness, which the texture of 
the rubbed metal excites, when 
abraded by the stone. When two 
strokes, pcrtectly aliki' in colour, 
are made iipou the stone, he may 
llicii wet them with aquafortis, 
which Will uirect them diilerenfjy, 
if they be not biinilur composiiioiis ; 
nr the stone itself may he made red- 
hot by the tire, or by the iiluw-pipe, 
if thin black pottery be used; in 
which case the phenomena of oxid¬ 
ation will diA'er, according to the 
nature and quantity of the alloy. 

llio French governmcuit has from 
time to time caused various expe- 
xiuientul inquiries to be niado re- 
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Bpecting thd art of assaying gold, 
which have thrown mvicli light ou 
this subject, and greatly tend to 
produce uniformity in the results of 
thi> operation. 1 he latest report on 
this subject may be seen in the 
Annales de Cbimie, vol. vi. p. m.; 
which may be coiisnlted for a full 
account ril the experiments and 
history of fornu'r proceedings. The 
geiicaal result is as follows, nearly 
in tlie words of tlie authors: 

“ Six principal circumstances ap¬ 
pear to alfect the opc*ration of 
parting: naniel-y, the quantity of 
acid Used in p.irting, or in tlie first 
boiling ; the cinu.eiilrdtioii of this 
at id; the time employed in its ap¬ 
plication ; the quantity of acid made 
use ul ill,the re]>rise, or second 
o)ieiatiou , its concentration ; and 
ttie time during which it is applied. 
From the experiments it iius been 
shown, that each of these unfavour¬ 
able circumstances might easily 
occasion a loss of from the half of 
:i thirty-second part of a curat, or 
two thirty-second parts.” The 
writers explain their technical lan¬ 
guage by ubserviug, that, tlie whole 
mass consisting of twenty-four 
carats, this thirty-second part de¬ 
notes l.7(JHth part of tlie mass. It 
may easily he conceived, therefore, 
that if the whole six ciiciimstaiicos 
were to exist, and be productive of 
errors falling the same way, the 
loss would he very coiisideruble. 

It is iiiilispeusuhly necessary, 
that one uniforin process should be 
followed in the assays of gold ; and 
it IS a matter of ubtonishnient, that 
such an accurate process should 
not have been prescribed by Go¬ 
vernment for assuyers in rin opera¬ 
tion of such great cumiuercial im¬ 
portance, instead of every one be¬ 
ing left to follow his own judgment. 
The process recommended in the 
report before us is as follows:— 

“ Twelve grains of the gold in¬ 
tended to be assay ed must bo 
mixed with tliirty grains of fine 
silver, and cupelled with 108 grains 
of lead. The cupellation must be 
carefully attended to, and all the 
imperfect buttons rejected. When 
tiiu cupellation is ended, the but¬ 
ton must be reduced by laiuinatiuu 
into a plate of 1^ inch, or ratuer 
iiiore, in Icngtli, and four or live 
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lin(*8 in breadth. Tliis must be 
rolled up upon a (luill, and placed 
in a mutroBs capable of holding 
about three outicea of liquid, when 
filled up to ita narrow part. IVo 
uuiicea and a half of very pure 
aquafortis, of the strength of 20 
degrei"! of Baumu’a areometer, 
iiiiist then bo poured upon it; and 
till' matrass being placed upon hot 
ashes, or sand, the acid must be 
kept gently boiling for a quarter of 
au liouT; the acid must then be 
o.iutmuMly decanted, and an addi¬ 
tional quantity of 1}^ ounce must be 
poiir<*d on the metal, and slightly 
boiled for twelve miuiites. This be¬ 
ing likewise carefully decanted, the 
8m<ill spiral piece of metal must be 
M'at>hed with tiltercd river water, or 
distilled water, by ftlling the ma- 
tr.ibh with this fluid. The vessel is 
then to be reversed, by applying 
the extremity of its neck against 
the bottom of a crucible of liue 
earth, the inteiTial surface of which 
is very smootli. The annealing 
must tlicn be made, after having 
separated the portion of water 
which had fallen into the crucible ; 
Kud, lastly, the annealed gold must 
be weighed. For the certainty of 
this operation, two assays must be 
made in tlie same manner, together 
with a third assay upon gold of 
twenty-four carats, or upon gold the 
fineness of which is perfectly and 
generally known. 

No conclusion must be drawn 
from this assay, unless tbo latter 
gold should prove to be of the fine¬ 
ness of twenty-four carats exactly, 
or of its known degree of fineness ; 
for, if tliere be either loss or sur¬ 
plus, it may be inferred, that the 
otlier two assays, having undergone 
the same operation, must be subject 
to the same error. The operation 
being made according to this pro¬ 
cess, by several assayers, in cir- 
riimstances of inipoctnncc, such as 
those which relate to large tabrica- 
tions, the liuoucss of the gold must 
'uut be depended on, nor cimsi- 
dered as accurately known, unless 
all_ the assayers have obtained a 
uniform result, without communi¬ 
cation with each other. 'I’he 
autliors observe, however, that this 
identity must be considered as 
existing to tlio accuracy of half of 
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the thirty-socoud part of a carat* 
For, notwithstanding every possible 
precaution or uniformity, it very 
seldom happens that an absolute 
agreement is obtained between the 
difterent assays of one and the same 
ingot, because the ingot itself may 
dift'er in its fineness in ditfcrent 
parts of its mass." 

Tlie assaying of silver docs not 
differ from that of gold, excepting 
that the parting operation is not 
necessa^. A certain small portion 
of tho silver is absorbed by the cu¬ 
pel, and the more when a larger 
quantity of lead is used, unless Uie 
quantity of lead he excessive; in 
which case most of it will be scori¬ 
fied before it begins to act upon the 
silver. Messrs. Hellot, Tillet, and 
Macquer, from their experiment.'* 
made by order of the French 
(lovornmcnt,have ascertained, that 
four parts of lead are requisite for 
silver of eleven pennyweights 
twelve grains fine, or containing* 
this weight of pure silver, and 
twelve grains of alloy, in twelvo 
pennyweights; six parts of lead 
for silver of eleven pennyweights ; 
eight parts lead for silvtur of ten 
pennyweights; ten parts lead for 
silver of nine pennyweights ; and 
so on in thi? same progression. 

ASTRINGENT PUINCIFLK_ 

'l^e effect called astrhigcncy, con 
sidered as distinguibhabJe by the 
taste, is incapable of being defined. 
It is perceived iu the husks of nuts, 
of walnuts, in green tea, and 
eminently in the nut gall. Ihis in 
probably owing to the circumstanco 
that acids have likewise the pio- 
perty of corrugating the fibres of 
the mouth and tongue, which is 
considered as characteristic of 
astringency as it relates to tasU*; 
and hence the gallic arid, wliich is 
commonly found united with thu 
true astringeut principle, was long 
mistaken lor it. Seguin first dis- 
(iiiguished them, and, from the use 
of this principle in tanning skins, 
has given it the name ot tunn'm. 
Their characteristic differences are, 
tlio gallic acid forms a black, preci¬ 
pitate with iron; the astringent 
principle forms an insoluble com¬ 
pound with albumen. 

ATHANOK. A kind of furnace, 
which has long since fallen into 
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disuse. The very lon^ and durable 
operations of the ancient chemists 
Tend(>Ted it a desirablt* requisite, 
that their hres should be cimst.inU> 
supplied with fuel in proportion to 
the consumption. The utbaiiOT fur 
uacc was peculiarly adapted to 
this purpose. llesidc the usual 
parts, it was provided with a hob 
low tower, into which charcoal was 
put. 'Hie upper part of the tower, 
when filled, was closely shut by a 
well-fitted cover; and the lower 
part communicated with the fire¬ 
place of the furnace. In cniisi*- 
queiice. of this disposilion, the char¬ 
coal subsided into the (ire-pho'e 
gradually, as tJic consumption made 
room for it; but that which was 
contained in tlie tower was de¬ 
fended from cuTubnstion hy tlie 
exclusion of a proper supply of 
air. 

ATMOMETEH, an in‘«trumpnt 
invented by i Prolessox Leslie, to 
nieiisure the quantity of exhalation 
from a humid surface in a gi>en 
time. Sec Leslie on Heat and 
Moisture,. 

ATMOSPHERE. See Air. 

ATOMIC THEORY. Sec Equi- 

VAI.KNTS. 

Ari’RACTION. Sec E 1 .MTIVE 
Aiikactkin. 

AIJCITE, called Pyroxene by 
Haiiy, is a mineral, consisting of 
48 silica, 24 lime, 12 oxide of iron, 
8.75 iiiagiif'siH, 5 alumina, and 1 
inangunese. Specific grai ity 3.H. 
Melts in a black enamel. Found in 
volcanic rocks. iMrge crystals of it 
are found in basalt. 

AL Kli M FliLM 1 NANS, 011 
FL LMIN A UNO OOLU, is obtained 
hy di.isnlviug gold m the iiitro-mu- 
riatic acid, and afterwards ailding 
ammonia to the solution, u'heii the 
gold is precipitated. It must be 
carefully dried. If agitated or 
CTushod it explodes with great 
violence. 

AURLM ORAPHICUM, one of 
the ort's of gold. 

AUBLM MIJSIVUM, on MO- 
SAICLM, on MOSAIC GOLD, is 
used as a pigment for giving a gold 
colour to small statues, or plaster 
figures. It is also employed to 
imitate lapis lazuli, being mixed in 
- melted glass. It is made in the 
following manner; melt twelve 
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ounces rtf tin, and add to it throe 
ounces of mercury ; triturate this 
Hinalgam with seven ounces of .sul- 
l>hur, and tliree of muriate of am- 
moiiia. Put tin* ponder into a ma¬ 
trass, bedded rather deep in sand, 
and keep it for several hours iu a 
gentle heat, n Inch is afterw.ird to 
be raised, .iiid coniiuued for seve¬ 
ral bom ■ longer. If the beat have 
beeii moderate, and not i ontiuned 
too long, the golden coloured scaly 
porous muss, called aurum musi- 
lunt, will be found at the bottom 
of the vessel ; but it it have been 
too strrnig, the autum mitsiium 
fuses to .1 ijl.u'k mass of a striateil 
texturi.'. 'riii-, process in thus ex¬ 
plained : as the heat increases, the 
tin, by stronger aIfinity, seizes and 
l•om1nlles Mitli the muvi.itic aciil of 
till* niuriaieof amnioni.i; wliile the 
alkali ol that salt, eoiiibinitig with 
a portion of tin- sulphur, flies nfl’ 
in the form of a sulphuret. Tlie 
combination of tin and muriatic 
acid sublimes; and is found adhei- 
ing to the sides of the matrass. 
Tlie mercury, which served to di¬ 
vide the till, combines with part of 
the sulphur, and forms cinnabar, 
which also siibliTnes ; and the re- 
ia.iiniug sulphur, witli the reni.ihi- 
ing till, funus the auriini niiisivurn 
whicli occupies the lower jiart of 
the vessel. It must Ik.* admitted, 
however, th.it this explanation does 
not indicate the re.isoiis why such 
an indirect and coiuplicrited process 
should he lequired to form a siniplu 
coiiihiuation of tiu and sulpiuir. 

It does not appear that tlio pro¬ 
portions of the materials require to 
be .stiicHy .itteiided to. The pio- 
ces.s of t le M.mpiis dii Jtuilioii, ns 
desrrilieiJ by Chaptal in his Kle- 
lueuts of Clieiiiistry, coii.sists in 
•aniiilgnniiiting eight ounces of tin 
with eight ounces of mercury, and 
mixing this with six ounces of sul¬ 
phur, aim four of niuriate of ani- 
nionia. This mixture is to be ex¬ 
posed fur three hours on a sand 
lie-it sufficient to render the bottom 
of the matr.iss obscurely red-hot. 
Hut Chaptel hiuiKelf found, that 
if the matrass containing the mix¬ 
ture were exposed to a naked fire, 
and violently heated, the mixture 
took fire, and a sublimate waa 
formed in the ueck of the matroMf 
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consisting of the moHt beautiful 
auruni inusi'Viuii m large hexagonal 
platOii. 

Aurum luusiruin liaa no tdMtu, 
though Bonie spucitueus exhibit a 
iiuJpliuvcuuii amell. It is not soluble 
in ivatur, arids, or ulkahiie solu- 
tious. Hut lu the dry way it forms 
a yellow sulphiiret, soluble in 
water. It detlagrates witli nitre, 
llergniaiiu ineiitiriiis a nativi' aurum 
iniiMiiim Itoui Siberia, eontuiumg 
tin, Milphur, and a sinuJl proiiortion 
of copper. 

Accoiding to llerzelius mosaic 
gold cousists of lUd puits tin, and 
sulpiiin ; iteeording ia Dr. John 
Davy ol lOU p.iiU tin, and HUM 
sulphur. 

A\ ANTDlllN Fi, is a lery beauti¬ 
ful vaiietyot cpi.irt/. rock, cniitaiii- 
iiig sp.ingles ul mu a. It bears a 
line polish. It is UMially of a i ed¬ 
dish brown, and the spangles arc 
of a gold colour. The huest spe- 
riineiis are brought from Kpain. 

AXK-STDMK. This is ii species 
of nephrite or jade, from which it 
ler-j in being of .1 darker green, 
and having a somewhat slaty tex- 
tui’i'. The iiigeuuity of the natives 
ot New Zealand has emabled them 
to supply Die want of iron or other 
hard iiiet.ils to loriii tools by making 
axes and oDii:r iustiumcnts, for 
cutting wood, out of this stone ; by 
me.itis of which they cut out their 
canoes Irom trees, and exeeuted 
many most beautiful pieces of 
carMiig. The constituent parts ol 
axcittune are 5U.5 silica, 31 iiiugiie- 
sia, 10 alumiiia, .1.5 oxide ol iron, 
U.li watei, and 0.05 oxide of euro 
miiim. This stone is found in 
/ir/.erlaud, M.LXuiiy. and on the 
banks ot the great river Amazons 
in South Aiiieiu'.i. 

• AXIS ITE, oil TH UMETlSTOiNE, 
is a mineral, soiiietinies massive 
but usually ni crystals, which re 
Bumble an axi* in Uie form and 
sharpness of tlieir edges; aud arc 
of a violet colour, hence called 
Tiolet Hcborl. They become electric 
by heat. They mtxy be melted by 
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the blow-pipe into a black enamel 
or dark green glass. 

AZOTE is the name given to 
nitrogen gas, one of the component 
parts of the atmosphere, and in 
derived from two Greek words sig¬ 
nifying destruction of life ; this gua 
not maintaining either life or cum- 
bustion, which are supported solely 
from the oxygenous particles. 8co 
Nitkouum Gas. 

AZURE STONE, or LAPIS 
LAZULI, is a valuable mineral, 
which yields the beautiful un- 
cbaugeable blue colour called ultra 
mariiiu. It cousists according to 
Messieurs Clement and Dtssormes, 
of 34 silica, 33 alumina, 3 sulphur, 
and soda, and 8 loss in Die 
analysis. A small portion of iron 
and of lime are also sometimes met 
with. This mineral is of a liiio 
azure blue colour; lustre glistening, 
tine grained uneven fracture. Spe¬ 
cific gravity 2.85. lu order to pre- 
pan* the ultra marine; the pieces 
of this mineral are made red hot 
ill the Are, aud then thrown into 
watiT ill order to facilitate the ie- 
duction of them to powder. After 
being reduced to powder, they are 
intiiTiately combined with rosin, 
wax, and fine linseed oil. 'lliu 
whole compound is llien put into a 
linen cloth, and kneaded m lint 
water; the hrst Aialer, which 
u.sually coutuins inueli dii t, is 
thiow'ii away; the si'iond yields a 
tine blue; and tlie third w.iter a 
blue of an inferior nuality. Ihe 
liiode of opi'ratiuii depends on thn 
loreign inafttr combined with the 
ultra marine in the lapis lazuli, 
mure readily uniting w ith the re¬ 
sinous cement by wliicli means 
tile ultra muriiie is sepaiated m 
the washing, and poured oH'along 
with the Avater, leaAing the foreign 
matter behind. 

AZURITE, oil LAZULITE of 
W emer and llauy is found ip 
Stiria, cousists of quadrangular 
Crystals of a ftne blue colour. It 
consists of 66 alumina, 18 magnesia, 
10 sUics, 2.5 oxide of iron, 2 lime. 
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BATKATjITE. The same as As- 
Bkstus 'I'rkmomte. 

ItALAS RUBY. See Spinel. 

BALAXCK. In comlucting che¬ 
mical experiments a halancv of tlin 
Jiirest rniistruction is freqiu'iitly 
iiucrflsary, in order to determine 
■'vith the most rigorous exactness 
the qiinntitios of the materials used. 
The principles «t thi‘ eoiistractioii 
of a balance belong to the science 
of iVfechanics. 

BALDWIN'S PIlOSPHORl'S is 
prepared by healing nitrate of lime 
to .1 dull red heat. When thus 
«-xposed to heat, it undergoes 
svjitiTy fiiaion : the water tlieii 
1 ‘vaporates, and the salt fu.ses. On 
moling it concretes into a semi¬ 
transparent substance ; which is 
jihosphore-sccut; that is, emits light 
111 the dark. 

BYLLOON, is tho riamo of the 
M'hicle 111 which aerial Toyages are 
porlorined. llie description and 
principle of constructioii belong to 
the science of Pneumatics. 

B.illoon, ill chemical apparatus, 
is .I receiver resembling tlie form 
of the balloon of the neronaiit.s. 

BALSA BS, are vegetable juices, 
exuding from trees, coiisistiiig of a 
substaiiei: of a resinous nature, 
t'ornbiried with benmiic acid, or 
from Avhich benzoic acid may be ob¬ 
tained, by boiling tbem with water. 
Tliey are insoluble iii w'.'iter, but 
are readily ilissolved in etlier or 
alcohol. Some balsams are liquid 
a-> C.ipaiia, opobalsani, Peru, sty- 
r.i\, tolii; others are .such as spoii- 
tmcously heconie concrete, are 
benzoin, dragon's blood, and storax. 

Balsam of sulphur, is sulphur 
dissolved in oil. 

BAllBADOES TAR, is a.species 
of naphtha or petroleum, found in 
the island of Barbadoes. 

BARILLA, oil BARILLOR, is 
an impure soda, obtained by the 
biiTiiing of plants which grow near 
tlic sea; chielly of the genus sal- 
sola. Water is poured upon the 
ashes,, which dissolves the soda, 
and this water being, drained oif 
and evaporated, the barilla is pro- i 
duced. The ffttae plants lyluch I 


yield barilla, when they ^ow 
ni*ar tho sea, will not yield it if 
cultivated t.ir inland. Barilla is 
obtained on tlie shores of Italy and 
the Le.vani;aKi near Barcelona 
in Spam, and it is .ilso made in tlie 
marshy districts of La V'eudce in 
France. 

Kelp, which is made from tho 
ImiTiing of sea weeds, which grow 
on the rocks, or is thrown in by 
the tide, is sometimes called British 
B.inlla. 

BARIUM. Tliis is the metallic 
hasi.> of (he earth barytes, wliich 
Sir Humphry Jl.ivy proved to con¬ 
sist of this metal and oxygen. 
It is obtained by making pure 
biirytes into a paste With water, 
and putting a globule of mercury 
m the midfile, and then putting 
this paste into a platinum sjiooii, 
and touching the globule with tho 
negative w'ire, and the platiiiiini 
with Uio positive wire of a rultair. 
battery. By doing this an amal¬ 
gam is .soon formed of niereury and 
bariiiiii. From this amdlgain tho 
niereury must be expelled by heat, 
and the metal hariuTii remains. It 
is of a dark grey colour, and about 
twice tlie weight of water, as it 
sinks in sulphuric acid. 

Uxygeii unites with hariuni in 
two proportions, the lirst forming 
common barytes, and the second 
a deutoxide of liuriiim. 

BARY I'KS. This is the oxide of 
barium, already noticed. It is a|. 
w.iys found combined with .sulpliu- 
ric or carlimiic acid, 
pure barjtes—take uatiAu carbo¬ 
nate of barytes, reduce it to a lino 
poM'der, and dissolve it m a suffi- 
(lent quantity ot diluted nitric acid, 
evaporate this solution tilla pelliclu 
appeans, and then Mifl'i'T it to crys¬ 
tallize in a shallow b.ison. The 
salt obtained is nitrate of barytes. 
J'ixpose this nitrate of barytes to 
the action of heat in a china cup, or 
silver crucible, and keep it in a dull 
red lu*at for at least one hour, then 
sutler tlic vessi'l to cool and trans¬ 
fer tho greenish solid contents, 
which arc pure barytes, into a well 
stopped bottle. When dlMolrcd ia 
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A small quantity of water and ova- Its colours are greyish-blacK, ash- 

E orated, it may be obtiiincd in a grey, and raven-black; structure 
cautifiil crystalline form. granular; lustre dull. It is found 


Pure barytes has a stronger afli. 
nity than any other body for sul¬ 
phuric acid, it turns blue tincture 
cabbage-green, wd vegetable co- 
I 0 UT.S to violet, and yellow to brown. 
It is entirely infusible by beat alone, 
but melts when mixed with various 
earths. Its specific gravity is 4,000. 
It changes quickly in the air, swells, 
becomes soft and falls into u white 
powder, with the acquisition of 
about one-fifth of its weight, lliis 
Blacking is much mori> active and 
speedy thau that of lime. _ It com¬ 
bines with phosphorus, which cotti- 

f 'OUTid decomposes water rapidly. 

t unites to sulphur by the dry and 
humid way. It has a powerful at¬ 
traction for water, which it absorb.s 
with a hissing noise, and consoli¬ 
dates it strongly. It is soluble in 
twenty times its weight of cold, 
and twice its w'eight in bailing 
water. Its crystals are long four¬ 
sided prisms of a .satin-like appear¬ 
ance. It is a deadly poison to ani¬ 
mals. It is miscible with oil. It 
is a sure tost to detect the presence 
of sulphuric acid. 

JIAROLITE. Carbonate of ba¬ 
rytes. 

BARRAS. Tlic resinous incnis- 
tntioii on the wounds made in fir- 
trees. 

BASA liT, is a mineral production, 
by many gei)ioKi'»ts supposed to 
hiivi* be«Ti produced by the action 
of lire, and this is the more proiiu- 
ble, from its lieing iomid (tbuiidaut- 
ly in countries in wUii h volc.ifioes 
• *re are evident 
traces of H-eir having existed .it .a 
former period. Tlu‘ earthy structure 
of basalt, has, however, been consi¬ 
dered to lie an insuperable objec¬ 
tion to this opinion; but Sir Janies 
Hall and iVIr. tlregory Walt, have 
proved, by well conducted experi¬ 
ments, tii.it it basalt be tused into 
a perfect glass it will resume its 
Stony structure if gradually cooled; 
jud infer, therelbre, that ttie stony 
structure of basalt is no argument 
against its having formerly been in 
a state of fusion. 

Basalt is distributed over the 
whole world, and is found no where 
in greab'r variety than in Scotlaud* 
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in amorphous masses, or in concre¬ 
tions columnar or globular. Spe¬ 
cific gravity 3. It may be melted 
into a black glass. 

llie most remarkable is the colum¬ 
nar basaltcs, which forms imineiiso 
masses, composed of columns thirty, 
forty, or more feet in height, and 
of enormous thickness. Nay, tliosc 
at Fairhi'ad are two hundred and 
fifty foot high. 'Ihese constitute 
some of the most astonishing scenes 
in nature, for the immensity and 
regularity of their parts. Tlie 
coast of Antrim in Ireland, for tlic 
space of three miles in le.ngth, ex¬ 
hibits a very magnificent variety of 
coluninar dills; and the Giant’s 
Causeway consists of a point of 
that coast formed of similar co¬ 
lumns, and projecting into the 
sea upon a descent for several 
hundred feet, 'riieso columns arc, 
for the most part, hexagonal, and 
fit very accurately together; but 
most frequently not adherent to 
each other, though, water cannot 

E enetrato between them. And the 
asaltic appearances on tlie He¬ 
brides Islands on the ceast of Scot¬ 
land, as described by Sir Joseph 
Banks, who visited them in 1772, 
are upon a scale very striking for 
their Viistness and variety. 

An extensive field of inquiry is 
here oll'ered to the geological phi- 
losoplii;r, ill his attempts to ascer¬ 
tain the alterations to which the 
globe has been subjected. The in- 
(luirics of tltc chemist equally co- 
operatii in these ri'searches, and 
tend likewise to show to what use¬ 
ful purposes this and otlier sub¬ 
stances may be applied. Bcrg- 
mann found tliat the compontmt 
parts of various specimens of ba- 
saltes wore, at a medium, 52 parts 
silex, 15 alumina, 8 carl^nato of 
lime, and 25 iron. The differences 
seem, however, to be considerable; 
fur Foqjas de St. Fund gives these 
proportions; 4(t silex, 30 alumina, 
10 umo, 0 magnesia, and 8 iron. 
The amorphous basaltcs, known by 
tlio name of rowlcy rag, the feiri- 
Ute of Kjrwan, of the roecifio gra¬ 
vity of 2.7-ie, aifordcd Pr. Wither¬ 
ing q7.6 of ailflXj 'M of olwnsifit 
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and 3d of iron, at n very low de- 

£ *66 of oxidation probably. Pr. 

enuedy. in hia aualyaia of the 
basaltea of StaiTa, giyca the follow¬ 
ing aa ita component p»rti>; silcx 
alumina Iti, oxide of iron 10, 
luue 9, soda 4, muriatic acid 1, wa. 
ter and volatile parts 6 . Klaproth 
gives for the annlybU of the pris¬ 
matic basaltes of llasenberg : silux 
44.5, alumina 16.75, oxide of iron 
30, lime 9.5, magnesia 2.35, oxide 
of manganese 0.12, soda 2.U0, water 
3. On a subsequent analysis, with 
a view to detect the existence of 
muriatic acid, he found sliglu in¬ 
dications of it, but it was in an 
extremely minute proportion. 

!Qasultes, when ralciiiod and piil- 
yeriaed, is said to be a good sub¬ 
stitute tor pu/isolana in the uoinpo- 
sitiou of mortar, giving it the pro¬ 
perty of hardening under water. 
VVinc bottles lia\c likewise been 
manufactured with it, but there 
appears to be some nicety requisitn 
in the maiuugeinent to ensure suc¬ 
cess. Mr. Custelveil, who heated 
his furnace with wood, added soda 
to the basaltes to render it more 
fusible; while Mr. Giral who used 
pit coal, found it necessary to mix 
with his basaltes a very refractory 
sand. The boat mode probably 
would be to choose basaltes of a 
close line grain and uniform tex¬ 
ture, and to employ it alone, taking 
care to regulate tlieheat properly; 
for it this be carried too high, it 
will drop from the iron almost like 
water. 

The formation of basalt is still a 
subject of controversy; but the re¬ 
cent observations of Sir 6. Mac¬ 
kenzie in Iceland, and of O'Au- 
buiason in Auvergne, appear to be 
conclusive respecting ilie igneous 
origin of basaltic rocks, if any thing 
were wanting iu tlio chain of pvi- 
dehce on this subject. Rocks of 
trap and basalt, both in solid bo<ls 
jaqd also arranged in columns Ukc 
those of Stalla, wer^ observed on 
the coast of Iceland, and also in 
the interior, in which the lower 
parts of the beds and columns con- 
wnpd scoriie and slags, and empty 
Parities. He ebseryed also a sue- 
ceSfive range of beds of basalt, al- 
texMting with beds of tufa, the 
iffww parts pf which presented 


the same appearance of the getion 
ot fire. 

h'rom the situation of these rocks, 
and from the existence of siibiiia- 
rine volcanoes near Iceland, he 
coucclv es that these beds of basalt 
were formed under tlie sea by the 
ejection of lava, wliuh flowing over 
the moist Buhiaarine ground, would 
coniiiie a portion of water beneath 
the melted mass: this tvuter would 
be converted into el.istio vapour, 
or s'eani, w'hicli would endeavour 
to expand ; bin where the snper- 
incuiiibeiit pri’ssurc of the ocean, 
or tlie tenacity of the lava, pre¬ 
vented its escape, it would bo 
compre.-<Hed, auvl form rarities, or 
air bubbles, at the bottom of the 
melted mass, in otlier instances, 
where tlie fluidity ot ttic lava per¬ 
mitted the steam from bt'iuw to 
escape tlirnugh it, the ma.ss vcould 
be compact, and form solid basalt, 
or green-stone. It might some¬ 
times happen that water would be 
enclosed in the cavities of the mass, 
which is found to be the case iu 
some basalt rocks. 

Thus, according to the diflerent 
circumstances of pressure from the 
depth of tlie ocean, and the tenacity 
of the melted mass, porous or vcsi- 
ciilar lava, or compact i asalt, might 
be foiTued from the same erup¬ 
tion ; or the mass might be porous 
below and compact above. When 
a volcano first breaks out on land, 
tlie surface of the cartli opens for 
a considerable sp.ace, which at 
Icngtli is choked up with lava and 
stones, and tlie eruption is con¬ 
fined to one place, where it forms 
a cone or mountain. Through such 
extended fissures, the melted mat¬ 
ter was poured out of subinurine 
volcanoes, and spread in every 
direction over the bottom of the 
sea, to a limited extent: successive 
eruptions of a similar kind formed 
diflerent beds over each other. If 
a considerable interval of time 
elapsed between these operations, 
loose materials with water-woru 
fragments might be collected upon 
tlie lower lava, and constitute a 
bed of tufa, which would separate 
it from the upper. 

For the formation of basaltic co¬ 
lumns, or regular prismatic forms, 
it appeara re^uiaite Uiat the niasA 
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should cool iilo'wly; and it is pro¬ 
bable, and almost certain, that all 
regular basaltic columns have been 
enveloped wi th an incrustationof uu- 
crystullized basalt, which defended 
the internal mass froni agitation, and 
permitted the cryslallino arrange¬ 
ment of Die particles to take place. 
Numerous instances might be cited 
of basaltic hills, in winch the inte¬ 
rior parts arc columnar, and the 
outer part a confused indotermi- 
nute mass. In some instances the 
lava from submarine volcanoes has 
cooled suddenly, and formed beds 
of compact or porous basalt. 

B iuaitic mountains are frequently 
isolated and conical, but have some¬ 
times flat tabular summits. When 
basalt is decomposed, and inter- 
mixt with fragments of rock ce¬ 
mented by loose clay, it is called 
basaltic tufa. Some basalts decom¬ 
pose rapidly, and form productive 
soils. I have seen a mound formed 
of basalt that had been got out of a 
miue by blasting with gun-powder, 
and which a respectable miner in¬ 
formed mo was once extremely 
hard and resisted tlie point .of the 
pick; but by exposure to the air 
for thirty years it was converted 
into a rich mould, and covered 
with a luxuriant crop of vegetables. 
Sunie very dark-coluiired compact 
basalts and lavas appear to resist 
the decomposing cilects of the at- 
inosphore more powerfully than 
any stone. The asperities and 
protuberances on the basaltic rocks 
in Auvergne artj described by 
B’AuImisson as preserving all the 
appearances of the recent action of 
volcanic Are, and arc so frosh, 
that he says it seems as if the 
melted in.itter were still trickling 
from tliem, ‘ ils semblent d<jgoutter 
encore.’ Tlic antiquity of those 
rucks is lost in the darkness of past 
ages, as the volcanoes of Auvergne 
were anterior to historic records, 
and probably to the present condi¬ 
tion of the globe. 

BASALTIC HORNBLENDE is a 
species of Hornblende found em¬ 
bedded in basalt, and usually occurs 
in opaque hexagonal crystals of a 
black cidour, and vitreous lustre. 

It consists of 47 silica, S0 alumina. 
Slime, Smagnesia, 15iron. From 

thfi quantity of iron contains^ in 
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this mineral, it some times acts on 
the magnetic needle. % 

BASANITE. ScpPlinty Slatr. 

BASE. When sulphur is burnt, 
it unites with oxygen gas, and sul¬ 
phuric acid is produced. In this 
case sulphur is said to be the base of 
the acid. In the same manner, if 
any other substance unite with 
oxygen, and form an acid, that sub¬ 
stance is called the base. If an 
acid combine with an alkali, an 
earth, or a mctul (ic oxide, and form 
a neutral salt, the alkali, earth, or 
metallic oxide in this case is said 
to be the base of that salt. 

BATH. The heat communicated 
from bodies in combustion must 
necessarily vary according to cir¬ 
cumstances ; and this variation not 
only influences the results of opera¬ 
tions, but in many instances endan¬ 
gers the vessels, especially if they 
be made of glass. Among the 
several methods of obviating this 
inconvenience, one of the most 
usual consists in interposing a quan¬ 
tity of sand, or other matter, be¬ 
tween the Are and the vessel in- 
I tended to be heated. The sand bath 
and the water bath arc most com¬ 
monly used; the latter of which was 
called Balneum Mariae by the elder 
chemists. A bath of steam may, in 
some instances, be found preferable 
to the water batli. Some chemists 
have proposed baths of mcdtinl lead, 
of tin, and of otlicr fusible sub¬ 
stances. These may perhaps be 
found advantageous in a few 
peculiar operations, in which the 
intelligent operator must imlecd be 
left to his own sagacity. 

There are mixtures which may bo 
as conveniently used as simple wa¬ 
ter in chemical experiments, wliiuli 
do not boil without being raised to 
a considerably higher temperature 
than2120 the boiling point of water. 
Thus a solution of limo m the mu¬ 
riatic acid, may be heateil to 254® 
with the greatest convenience. By 
merely adding common salt to wa¬ 
ter until it be saturated, it may be 
heated to 225^ before boiling. Ihe 
precise boiling point of any liquid 
M not every day the same, a;|d de¬ 
pends on the pre;tsure of the atmos¬ 
phere, which IS subject to constant 
variation; the heavier the atmos- 

90 iadicatod by .the use of 
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inorciiTy ttir barometer, so muclj 
til*' hn'|:h*?r point may watrr In- 
rnnetl Iwfore it boil, 'lliu liifiher 
nl oiv the U'vel of the sea, and con 
Hf^jUcntly the lesfe the pressure of the 
Maruinbcnt air, at so iiiurh the lower 
point of heat water uses in ebulli¬ 
tion. 

BDEhLlt M. A gum roHin, sup¬ 
posed to be of African origin. The 
best bd^dliuin is of a yellowish 
IwoaTi. or dark, brown colour, 
wocoitiiiig to its agt* ; iiuctiiotis to 
tJio touch, brittle, but soon softening, 
nnd .'growing tough hoivvixt the fin¬ 
ders; in some degree transpareij I, 
not unlike iiijrrh; oi a bitterish 
fasti', and a nioderately strong sniell. 
It does not easily t.ike ilaiiie, .md, 
when si'i on lire, soon goes out. In 
biiriinig it sputters a little, owing to 
its aqueous lunindity. Its sp. grav. 
is l.iWI. Alcohol dissolves about 
llirpr.-fitths of bilclliuni, leaving a 
niixtiirc ot ginn iind ecrasin. Its 
eonslilueiits, according to Pelletier, 
are 53 resin, !>.2 gum, 30.<i cerasin, 
1.‘2 volatile oil and loss. 

ilKAN. The kidney beaus, the 

I ihasi'olus vulgaris, yielded to Eiu- 
loll in 3S40 parts. 

Skins.988 

Fibrous starchy matter . . 425 

Stimh.. I3b0 

Vegetoyitiinnd matter mix-1 
ed vith some starch . ) 

Extract.131 

Albuu'cn.,52 

Mucilage.7H 

l»OS3.• . 21 

3840 

The vicia faba, a aiiiall bean which 
becomes black as it ripens, yielded 
to the same chemist an analysis in 
3840 parts. 


Volatile matter . 

• • • 

000 

Skins. 

• • • 

3.S(i 

Fibrous starchy matter . . 

010 

Starch .... 

• ■ • 

1312 

Vegeto-animal matter . . 

417 

Albumen . . . , 

« * • 

31 

Extract soluble in 

alcohol 

i.;<i 

Gummy (matter 

• • • 

177 

Earthy phosphate 


H7X 

IjOSS « f 1 t « 

« « • 

133^ 
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fermentation of the infiisiou of mnlt. 
It is chielly used in tlic: climates 
where the heat is inauflirieiit to 
ripen the grape, but is not unkhowii 
ill M'aniier clime.N. Mr. P.irke found 
the art of making malt and beer 
known in the centre ol Africa. It 
xvas known to the ancient EgypLiaiis. 
We loam from 'I’acitus that the Ger¬ 
mans of his time, xvere not unac- 
((iiainted xvith the art of uiakiug 
beer. See Am.. 

IIKET. Jiie root of the beet 
ndords a considerable quantity of 
.sugar; and has lately been culti' 
v.ited, for tlie purpo.se of extracting 
it, to some extent in (h'l'infiiiy. It i.s 
likewise said, that if beet roots be 
dried in the s.ime manner as malt, 
•after the gn-ater part of their inice 
is pre.ssed out, very good beer may 
be made from them. 

llEbli MKT.Mjis composed of a 
mixture of copper and tin. 

IlKN toil of). This -s obtained 
from the ben nut, by .simple pre.ssiire. 
It is remarkable for its notjrrowmg 
rancid in keeping, or at least not 
until it has stood for a nniiiher of 
years ; and on this arconnt it is 
used in extracting the arninatio 
principle of such odoriferous iiowera 
as yield little or no essential oil in 
distillation. 

JlKMZtllt: ACin. 'Ibis acid was 
first de.sciibed in ItiOS, hy' Itlais'' de 
Vigeiu*ri',in hisTre.itisi'on Firi' and 
Salt, and has been generally known 
since by the name of flowers of beu- 
lainiii oTbeiiv:oin,beciiu«.e if was ob¬ 
tained by sohliiuatieii from the resin 
of this name. As it i.s stil! ii.ost coiii- 
inoiily procured from tins siihstanci', 
it has pi-eser\ed the epithet oflieu- 
xoie, thuiigli known to I.e a pe-'uliar 
■acid, oht.ihia1)1e not from l»en’/.oin 
alone, hut frinii diflcreiit vegetalile 
bal.sams, venello, citinaiiifiri, aniber- 
griSjthe urine ol children .frequently 
that of adults, and always, according 
to Fourcroy and Vauqiiehn, though 
(lie.se denies thi.s, that of quadrupeds 
living on grass and hay, particularly 
the camel, the liorse, and the row. 
There is reason to conjecture that 
many vegetables, and among them 
some of the grasses, eon tain it, and 
that it passes drum them into the 
urine. Fourcrey and Vaiiquelin 
found it combined with potash and 
lime ia the liquor of dusghUUj mi 
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well as in the urine nf tlio qna> 
dnipcds above mentioned; and they 
Mtrongly ^suMpect it to exi^t in the 
antlioxiinthum oilorntuin, or aweet- 
Bcented vernal griisa.froTn whirh h.iy 
priiu ipally(leri\ cs its fr.ipTanC smell, 
tiiese, liowe\«T, liiid uoiieoi- 

tlif r in this grass or in oats. 

The UMirtl method ol oht.iining it 
afloi'il.s a ’\erv eh-g.int and p1e.<siiig 
t xsTiiple of till rheiiiii al process of 
Mililini.itioii. For lln.s pmpo.ie a 
thill str.itiiiii ofpowdirt d lieiiitom is 
spre.iii o\ ( r the hottojri ol a gl.ixed 
<■'11 (111 n pot, to M'hi It .itall I oiiiral 
^lap' r ( o\ ei iiig is lilted : gentle lieat 
IS ti'ii’n to he :i] pi'ed to the liottum 
ol the pot, nhiih luses the henzoiii, 
rind lills tlie apriitineiit n lih a tra- 
gCrint smell, .iri-nig fioin a portions>f 
esseiiliiil oil .and .icid ot benzoin, 
■which .ire di'Mpated into the air, at 
till- s.nne time the acid itself rises 
Mij suddi'iilv 111 the paper head, 
■whi'-h iii.iy hiMJc.i .isiuiially inspected 
at llie top, thuiigli nilh some little 
i.ire, because the luities 'W'lll excite 
coughing. This Midiiie snhlimati* is 
eimden ed in the fomi of long 
iiei dle.s, or straight hlaments of a 
whiti- colour, croi.siiig each other in 
ali directions. V, hen the acid ceases 
to rise, till" cover may be changed, a 
m w one a pphed, and the heat r.usial: 
more tioweis of a yellowi.sh colour 
■Will iheri rise, which require a second 
.siihlimation to deprive them of the 
fijip'’,rcmiatic oil they contain. 

'Ihi’ : uhliin.ition oftlie acid of ben¬ 
zoin I’l.iv he com eiiiently perfonned 
by .siih.stitutiTig an inverted tMrtheii 
pan iii.ste.id of tlie p.ipcr cone. In 
this case the fw'o p<iris should he 
made to lit, by grUniing on a stone 
with sand, and they must he luted 
togi'lhrr w itli paper dippi'd in paste. 
Tins mi I hod seems preiurable to the 
other, wliere the presence of the 
npi-rator is reiiuired elsewhere ; hut 
the paper head ean be more easily j 
inspected and changed. 'Hie lierit 
ajiplied must he very gentle, and 
the \ essels ought not to hi' separ.ited 
till they have liecuiiic eool. 

The quantity of acid obtained in 
these methods diller.s acH:ording to 
tJio niaiiagement, and probably also 
from dillerence of purity, and in 
otlier respects of the resin itself. It 
usually aiuoniits to no more than 
About one-eighth part of the whole 
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weight. Indet'd Schoelo aaya, not 
more than a tenth nr twelfth. The 
whole acid of benzoin is obtained 
with greater certainty in the humid 
process of Srhei'lc : this I'onsists in 
boiling the powdered resin ■with lime 
water, and afterwards separatiug the 
hiiie by the addition of muriatic acid. 
Twelve ounces of water are to be 
poured upon four ounces of slaked 
lime ; and, after the ebullition is 
over, eight pounds, or ninety-six 
oiiiiios more of w'ater are to Ix' 
added: a pound of finely-powdered 
hen/oin being then put into a tin 
vessel, six ounces of tlie lime-water 
are to he .iddcd, and mixed'well with 
the powder; and atterwards the rest 
of the lime-water in the s.iiiie gra¬ 
dual manner, heeausc the benzoin 
would cu.igulate into a mass if the 
whole were added at once. This 
inixtur-' must be gently boiled for 
half an hour with coiistr'iut agitation, 
and aftcrw.irds sufl’ered to cool and 
subside during an hour. The super¬ 
natant liquor must be decanted, and 
the residuum boiled with eight 
pounds more of liiiie-wati'r; alter 
which the same process is to he once 
more repe.iti'd : the ri^maiiiing pow¬ 
der must be edulcorated on the biter 
by atfiisinns of hot water. Lastly, 
all the decoctions, being mixed to- 
getlit'T, must he exaporated to two 
pounds, and strained into a glass 
vessel. 

This fluid consists of the acid of 
benzoin couibined W'ith lime. After 
it is hecome cold, a quantity of mu¬ 
riatic acid must he added, with con¬ 
stant stirrnig, until the iluid tastes a 
little sourish. Dining this time the 
last-meiitioncd acid unites with the 
lime, and forms a soluble salt, which 
remains suspended, while the less 
holuhle acid of beiizulu, bidiig disen¬ 
gaged, falls to the bottom in powder. 
By repeated allusions of cold water 
upon the filter, it may be deprived of 
the muriate of lime and muriatic 
acid, with which it may happen to 
he laixed. If it)i>l>e required to hax o 
a shining appennuice, it may be dis¬ 
solved in a small quantity of boiling 
water, from xvhii h it will separate in 
.silky lilaments by cooling. By this 
process the benzoic acid maybe pro¬ 
cured from other substances, in 
which it exists. 

As au economical mode of obtain- 
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inp tliis acid, Fourrroy rcroinmcuds 
thf exixnrtion of it from tht* water 
that drains from clunfrlillJs, eow- 
h.insea, and stables, by means of the 
muriatic acid, which decomposes the 
ben/OHte of lime conraiiicclin them, 
and s( parates the benzoic acid, as ni 
Scliefl«*'s proci'ss. He coidcsses 
the smell of the aciil thus olitciniCfl 
difler.s a little fnim that ot the acid 
e',lrafted Iroinhenyom ; but this, he 
says,ma> he Tcmedied, hy dis'iolvmp 
the .irul in hoibnu: w.iti r, hlteririiT 
the solution, lettiiip it eool, and 
thus siitTering the acid to alii/.i-, 

and repeating this operation a se- 
i-ond time. 

Mr. Acemn found the hen/,me arid 
which he obt lined from lenello- 
poibs contaminated with a \(llow 
colnurnig iiiattcT, from whi, h it 
could not be Irccd by repealed solu¬ 
tions and erNs'aJli/atioii.s ; hut by 
hoilinp with ciiaicoal powi’er, the 
ai ill w.is rendered perfei tly pure. 

'1710 arid ot benzoin is so intlaTii- 
mahle. that it hums wiih a ilear 
yellow (huue without the ns'-istauee 
nf a V. ii k. ’Hie siibliuii il llow'c'rs in 
their purest ‘•fate, as while .as ordi- 
narv writini; pipr r, were fiis(‘d into 
a ilear ti.msp.irev.t yellowish fluid, 
at the tv. o hiindu"' 'iini-thirtieth de- 
“iree of Fahrenheit's tliemiometrr, 
and at the same time liegaii to lise 
in spiiTimatioii. it is jirohuhlf'that a 
lie.it .Hiiniewii.it gri ati-i than this 
ni.i’ he reiinin d to sep.ir.itc it 
from the resin. It i.s .strongly dis- 
pi'Hfd to t.ilce the rrystalline form 
in cooling. The coiici’iitruled siil- 
phnric and mini .ii i.is dissolvi* this 
acid, .mil if is ag.iiu sep.'i- 
rat'-d, without alfer.it’oi., hy adding 
wati r. (liher acids dissuhe it by 
the assistance of hi at, from which it 
Bepanites by cooling, unchanged. 
It IS plentifully soluble in .infmit 
spirit, from whicli it may likewise 
be separated by dilating the spirit 
with water. It leaclily dissolves in 
oils, and in melted tallow'. If it be 
added in n. mniail pfbportion to thia 
la.st fluid, part of the tallow congeals 
before the re.st, in the lorm of white 
op.ii]Uc clouds. If the quantity of 
til id be more coivsiderablo, it sepa¬ 
rates in part by' cooling, in the form 
of needleB or feather.-. It did not 
coinmunirate any considerable de¬ 
gree of hardness to the tgUoW| yvbicli 


was the object of this experimeiit. 
When the tallow' was beatiid nearly 
to ebullition, it emitted fumes which 
alTccted the respiration, like those 
Ilf the .u:id nf benzoin, but did not 
pnsse.s.s ttie prculi.ir and .agreeable 
.smell of that substance, being pro¬ 
bably the sebacic acid. A stratum 
of this tillow', about onc-twentietli 
of an inch thu k, w.i.s fused upon a 
pJati* of br.i.ss, together w'lth other 
fat sub,stances, with a view to deter¬ 
mine its I. i.itive disposition to .ic- 
qiiire and ref.'iiii the solid state. 
After It had cooled it was left upon 
the place, and, iu the course of some 
wu'oks, it gradually hei .mu: tinged 
Ihriiughoiit of .1 hl'iei)h green co- 
J.nir. If this ciiciiniHt.mce be not 
.supposed to hai i* .iriseii from a so¬ 
lution of the copper during the lu- 
sion, it seems a leiuarkable instance 
ot the miitu.il action of two bodies 
in the solid sfati*, lontr.iry to that 
axtoni of clu-niistry winch alJirins, 
that bodies do not act on each other, 
unless one or move of them be in 
the fluid state. Tallow itself, how¬ 
ever, has the s.mie ollect. 

Fun* benzoic acid is iu the form 
of a light powder, evidently ei ystal- 
lized in line needles, the figure of 
which IS difficult to he deteimined 
from their smaliiess. It h.is a 
white anti shining appearance ; but 
when coiit.mnn.ited by a poitiou of 
volatile oil, IS velUnv or brownish. It 
IS not brittle as might he espeeted 
from it.s appe.arance, hut h.is rather 
a kind of ductility and el.isticity, and, 
on ruhhiiig in a mortar, hecotne.s a 
sort of paste. Its taste is acrid, hot, 
acidulous, and hitter. Itreddeiis thu 
nifiisiou of litmus, Init not syrup of 
V inlets. It has a peculiar arom,itic 
■Hiiiell, hut not strong iin]e.ss heati'd. 
This, however, appe.irs not to 
belong to the acid ; for Mr. (liusu 
inloniis us, that on dis.solving the 
hi'iizoic acid in as little alcoliu] hm 
possible, filtering the solution, and 
precipitating hy water, thu acid will 
'a obtained pure, and void of stnull, 
the odoron.s oil remaining dissolved 
in the spirit. Its specific gr.ivityia 
0.(j(i7. It is not perceptibly altered 
by the air, and has been kept m an 
open vessel- twenty years without 
losing any of its weight. None of 
the combustible substances have any 
effect on it; but it may be refined 
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byiniicin^it with charcoal powder 
and subliininf;, being thus rendered 
much whiter and better cryntalliTicd. 
It i.s not very soluble in water. 
Wenzel and liichtensteiu say four 
bundled p.irts ot cold water dissoh c 
but one, tbriiigb tlie same quantity 
of boiling water dissolves twenty 
parts, nineteen of which sep:iratc 
on coolinc,. 

The ben’/iO'c arid unites without 
mui h diflic ulty with the earthy and 
alkaline b.ise>. 

The ben/oate of barytes is soluhle, 
crystallizes toh lably Midi, is nol 
aflected by exposun* to the air, but 
is deeom^insable by hr»‘, .ind by 
tht‘ htroiiirc r acids. That of 1ini(‘ is 
very soluble iii water, tboiigli uiurb 
less in cold than in hot, and crystal 
lizes on c'lolinp. It is in like man¬ 
ner del onipnsable by the acids and 
by baryle.M. Tin* benzoate ot mag¬ 
nesia issrdiilile, ci*v,stallirable, a lit¬ 
tle ileliquesceut, and more decompo¬ 
sable than the former. That ol 
alumina is very soluble, crystallizes 
in deiidiites, is ('elii,\ie'jeent, lias an 
acerb and bitter t.i le,.ind isdecoiu- 
pohiible by tire, and e\i iiby most of 
the vegetable acnls. Ibe benzoate 
of potash cryht.illizi-s on cooling in 
little compacted needles. All the 
acids decompose it, iitid the solution 
of barytes and lime tor in with it 
a pn-cipitate. The beie/oate of sod.i 
, stalhzable, lery soluble, 
and not dcliquesruit like that of 
potash, hut it is derompos.ible by 
the same me.ins. It is sometmu s 
found native in the urine of grami- 
nivoroiis quadrupeiLs, but by no 
means so abiincaiitly as that of 
lime, 'llie benzo.ate ol airmioiiia is 
volatile, and dei oiuposable by all 
the acids and all the liases. The 
Hohitious of .ill the ben/o.ites, wlieii 
drying on the sides of a vi'ssel 
wetted with tlieiii, form dcudritical 
GtystallizatiuTus. 

I'rommsdorf found in his experi¬ 
ments, tliat benzoic acid united 
Tuadily with metallic oxides. 

from the chemical properties of 
this acid, it appears to difler from 
the other vegetable acids in the na¬ 
ture and properties of the principles 
that constitute its radical. Its odour, 
volatility, combustibility, great solu¬ 
bility in alcohol, and little Bolu< 
bility in water, formerly occaaioued 
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it to be considered as an oily acid; 
and have led modem cheniLsta to 
conceive, tliat it contains a large 
quantity of hydrogen in its composi¬ 
tion, and that it is in the super 
abundance of this combustible pnii- 
c ple its difference from the other 
veget.'ible acids consists. Jts solu¬ 
bility in the powerful acids, and its 
subsequent .separation, indicate that 
its principles are not ea.sily separa¬ 
ble train each otlier. Attempts have 
been made to decompose it by re¬ 
peated abstraction ol nitric acid: 
the nitric acid rises first, scarcely 
altered except toward the end of 
the process, w'heu nitrous gas comes 
over; and the acid of benzoin is 
afti'iwards sublimed with little ul- 
teratioii. By repe.ating the proce.ss, 
however, it is said to bei'ome more 
fixed, and at length to afford a few 
drops of -in acid resembling tlie 
oxalic in its properties. 

The benzoic acid is occasionally 
used in medicine, but not so much 
as forroerly; and enters into the 
composition of the camphorated 
tincture of opium of the Ijoudoii 
college, lieretufon; called paregoric 
elixir. 

According to Berzelius its compo¬ 
nent parts lire 

Hydrogen . . . 5.16 
Carbon .... 71.41 
Oxygen .... 2U.43 
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BKNZOIN or BKNJAMIN Is a 
biilsaiu soluble in ether, siilpburetie 
and acetic acids, and solutions of 
potrisb and sod.i. A-mmnni.i will 
dissolve a small portion of it, but 
nitric .icid acbi ver^ powerfully, and 
a portion of avtilicial tcannin is pro¬ 
duced. 

HEUCaiANNlTB. Aminevalfound 
111 quartz and felsp.ir at Frederiefcs- 
warn.in JSorway. 

BRBYL is a very beautiful preci¬ 
ous .stone, most cnnimoiilv grei-n, of 
various shades, p.ussing into honey- 
yellow and sky-blue. It differs from 
the emerald in colour, and is also 
harder: it has hciui called greenish' 
yellow emerald, and aqua marine, 
it consists according to the analysis 
of Vauquclm ot 66 silica, 15 .alumina, 
14 glucina, 1 oxide of iron, and 2 
lime. It is crystallized in hexac- 
dral prisms deeply striated longitu- 
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(finally, or in 6 and 12 sided prisms, 
terniiuatod by a 6 sided pyramid. 
Specific gravity 2.7. Tiie viiluablc 
stoui'M found at C'ninigonn, Abcr- 
dceiisTiirc, arc of this ntineTal. 

llKZOARSaro concretions, some- ! 
liriicsof very l.irgo niagiiitude found 
in tilt* stomachs of .niim.ils. 'J'lu- i 
word is of Pers'an origin, aiidsigiii- * 
fics an antidote to poison, which ! 
tln.'se concTutioiis wen; supposed to 
he, and accordingly ohtaiued a rele- 
bnly iu inedictue which the) did not 
deserve. The French chemists on 
analysing he/ours, found them to 
nnisist oi eight ditfercnl kinds. I. 
Superphosphate of lime, found in 
iiiaiiy inainin.ilia. 2 Fhosphate of 
iiiagni sia. 3. Phosphate of ammo¬ 
nia and magnesia found in elephants, 
liorsrs, &c. 4. biliary, found in the 
gall bladder of oxen. This liezoar 
I unsLits of iu''(jissated lale. it fur¬ 
nishes an i.iaiige-y ellow paint. 5. 
Ilisiiiijiis, < oinposed of bile and resin 

cuiu-i'iitrit layi rs. Tbey tire fusi¬ 
ble, Muooth. soft, and finely polished. 
'Jlie oriiutal he/.uar.s u1jt.iiiied from 
iinknoiMi annual', are of this sort, 
<i. Fungous, consisting of boletus 
igniariiis < r touchwood .swallowed by 
the aiiiinal. 7. Hairy, consisting of 
hair I oncreted with othi-r matter. 
8. liigiieoiis, of MOody fibre agglo- 
ineiiLted; some be/oars sent from 
J’ersui ill a pceseiit to nuuuapartu 
w> I'f of tins df siription. 

lilin DROt; I'llFT OF CARBON. 

See (' iKiii K|, n lii H viikoui'n. 

Blin DlUKiVltRT OF PHOS- 
PIIOIlluS. See PiiosriititKrTKu 
II \ dkik; lk. 

K i hiiSTFIN .See Ac a i.n atomtk. 

lllLlj. 'J'his is asccretiaii lormed 
in tbe livtrfroni venous blood. It 
IS all unctuous lupiid of a yellowish 
rreen colour, audits spi cific gravity 
is between 1020 uud 1030. Its taste 
is intensely hitter, aud it readily 
putrities, cAhaliug a most nauseous 
odour. 

When the bile of the ntc is distill¬ 
ed, it alTords about !)0 per cent, of 
insipid water, tlie residuum is 
brown, bitter, and may be redis 
solved in water, it afibrds traces of 
unenmbiued alLaJi which appears to 
be soda, 'llie ac^s render bile tur¬ 
bid and separati* from it a siilt- 
stunce which possesses many of the 
properties of albumen. It is like* 
84 


wise coagulated by alcohol, ^ and 
upon filtering oft the clctir liquor 
and evaporating it, an iuflamable 
fusilili* substiiTice is obtained of an 
in tensely bitter flavour, rouibined 
with a portion of *'ihU and hitter 
salt, this has been termed the risiii 
of bile, aud uppi'avs to be the prin¬ 
ciple which (.onfers upon it its chief 
peciiliaritic'S. AVe slunild theiefure 
conclude as the result ofthcsi* obser- 
Viitions, that bile consists ot water, 
albumen, soda, a hitter resiii, and 
some minute portions of salinu 
matter. 

Ililiary calculi are of two kinds, 
tho.'.e which most commonly occur 
an; soft, fusible, nl a cryst.iUiiie tex¬ 
ture, and iniluiuiuablc. They have 
generally been considered .is closely 
resembling spermaceti. I'lieyarc so¬ 
luble in boiling alcohol, in etiier, and 
diltieiiltly in oil of turpentine. 
Chevereiiil, having remarked some 
pei'iilianties in this suhstaiice, is 
induci-d to regard it as a peculiar 
animal principle, and distinguishes 
it hy the iianie of cholesteriiie. 

The other kind of biliary ealenlua 
inspissated bile in appearance, hut 
dillers from it in being insoluble iii 
alcohol and water. It is often 
mixed with variable proportions of 
tbe former, runstitutiiig biliary cal¬ 
culi of iriterioediate characters. 

BJltUblMK. The best birdlituo 
is niadi' of the middle hark of the 
holly, boiled seven or eight hours 
in water, till it is soft and tender ; 
then laid in heaps in pits in the 
ground and covered with stones, 
the water hi>ing previously drained 
from it; and m this state left for 
two or three weeks to temieut till 
it is reduced to a kind of mncilage. 
This being taken from the pit is 
pounded in a mortar to a pdsti>, 
a allied in river water, aud kneaded, 
till it IS treed from extraneous unit- 
ters. In this state it is left four or 
tin; days in eartlwn vessels, to fer- 
nii'iit and purify itself, when it is fit 
for use. 

It may likewise be obtained from 
the niistleto, the viburnum laiitaiia, 
young shoots of elder, and other 
vegetable substances. 

It is sometimes adulterated with 
turpentine, oil, vinegar, uud other 
matters. 

Good birdluQo is of a greenish 
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colour, and aour flaroiir; gluey, 
atringy, and tenaciouf; and in 
amcll rcst-mbling liiisoed oil. Hy 
expoHure to the air it bocomi-ii dry 
and brittle, so that it may be pow¬ 
dered; but its \iscidity m restored 
by wetting it. It reddens tincture 
of litmus. Exposed to a gentle 
heat it liquefies slightly, swells in 
hubbies, becomes grunious, emits a 
smidl resembliug that of aniinal oUs, 
grows brown, but recovers its pro¬ 
perties on cooling, if not heated 
too much. With a greater heat it 
burns, giving out a brisk lUnie and 
much smokt*. The residuum con¬ 
tains sulphate and muriate of 
potash, carbonate of lime and 
alumina, with a small portion of 
iron. 

BISMUTH is a metal of a yel¬ 
lowish or reddish-white colour, lit¬ 
tle subject to change in the air. It 
is somewhat harder than lead, and 
is scarcely, if at all, malleable; 
being easily broken, and even re¬ 
duced to powder, by the hammer, 
'i'he internal fare, or place of frac¬ 
ture, exhibits largo shining plates, 
disposed in a variety of positions ; 
thin pieces are considerably sonor¬ 
ous. At a temperature of 4S0<^ 
Fahrenheit, it melts ; and its sur¬ 
face becomes covered with a greeii- 
isli-gray, or brown oxide. A 
stronger heat ignite.** it, and causes 
it to burn with a small blue flame ; 
at the same time that a yellowish 
oxide, known hy the name of 
flowers ot bismuth, is driven up. 
This oxide appears to rise m con¬ 
sequence of the combustion; fur it 
is very fixed, and runs into a 
greenish glass when exposed to 
h.at alone. | 

Hi nuth urged by a strong heat 
in a closed vessel, sublimes entire, 
and crystallizes very distinctly 
when gradually cooled. 

'i'he sulphuric acid lias a slight 
action upon bi.smuth, _wlicii it is 
coiireiitrated and boiling. Sul¬ 
phurous acid gas is exhaled, and 
part of the bismuth is converted 
into a white oxide. A small por¬ 
tion coinbiues with the sulphuric 
acid, and nlfords a deliquescent 
salt m the form of small iieedh'S. 

The nitric ac.id dissolves bismuth 
with the greatest rapidity and vio- 
leuco: at tho tiame tuuo that much 
85 
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heat is extricated, and a large 
q^ntity of nitric oxide escapes, 
'lue solutiuu, wiien saturated, af¬ 
fords crystals ns it cools; the salt 
detonates weakly, and leaves u 
yellow oxide behind, which efllo- 
resces in the air. Upon diM.sulv)ng 
this salt ill W'ater, it reiidi'rs tliat 
fluid of a milky whiti:, and lets fall 
an oxide of tlie same colour. 

The nitric solution of bismuth 
exhibits the same property wlieii 
diluted with w'ater, iiio,-,t of the 
metal falling down in the form of .1 
white oxide, called magistery of 
bismuth. This precipitation of the 
nitric solution, by the addition of 
w.iter, is tlie criterion by which 
bismuth is distinguished from iiioiit 
other uiebils. 'i'hi* magistery or 
oxide is a very white :uid subtile 
powder: when prepared h> the 
addition of a large tiuantity of wa¬ 
ter, it is used as a p.'iint for the 
coiiiplexioii, and is thought gradu¬ 
ally to impair the skin. Tin* liboral 
use of any paint for tho skin seems 
iudei'd likely to do this; but th«‘re 
is reaaon to suspi'ct, from the re¬ 
semblance between the general 
properties of lead and bismuth, 
that the oxide of this metal may bu 
attended with efleets similar to 
those which the oxides of lead are 
known to produce. If .a small por¬ 
tion of niuri.itic :icid he mixed with 
the nitric, and the precipitated ox¬ 
ide. be washed with but a small 
quantity of cold W'atcr, it will ap- 

f iear in minute scales of a pearly 
ustre, constituting the prat I puw- 
ilvr of perlumers. These paints are 
liable to be turned black by sulphu¬ 
retted liYdrogon gas. 

The* muriatic acid docs not rea¬ 
dily act upon bismuth. 

AlkalKH likewise precipitate its 
oxide ; but not of so beautiful a 
white colour as that aTorded by the 
aftiision of pure water. 

Tlie gallic acid prei^ipitates bis¬ 
muth ot a greenudi yellow, as fer- 
roprussiute of potash does of a yel¬ 
low isli colour. 

This metal unites with most me¬ 
tallic substances, and renders them 
in general more ^ fusible*. When 
calcined with the imperfect metals, 
its glass dissolves them, and pro¬ 
duces tilt: same elTect as li:ad in 
cupellatioii; in which process it 
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I0 oven said to be preferable to 

lead. 

Bismuth is used in the ronipohi- 
tion of pewter, in the fabrication 
of printers' t>pes, and 111 various 
other metallie niivtiire"*. With an 
Weight of lead, it forms h 
brilliant into allo>, muth hanlei 
than lead, .ind liiore Tiialle.-ihlo 
th.in bismuth, tboiiRli not rtuetile ; 
and if the proportion ol lead he in¬ 
creased, it js rendered still inori' 
niitlleable. Ki(]^ht parts of hi'iinith, 
file of le.nl, and three ot tm, ion 
stitiit.’ the fusible metal “>oiin tunes 
railed Newton’s, from it-, clisro- 
verer, wbii h nirdts .it the heat of 
boihiif* w:il<‘r, and m.i> he liisrd 
over a r.indie in a piei <' of .siit) 
p.ipe] without hiiiiiing the pap. i. 
One part of hisiuuth, with fneol 
le.’id, and three of tin. torms 
pliiiiiliers’ solder. It fri'nis the 
bi ‘ of .'I s^nipatlii'tii' ink. iln 
oxide nt hisiiiuth pri 1 ipit.ited l>\ 
potash from nitric acid, has hei n 
reromm.-nded 111 sp.n-nioilie tlisor 
ders ot the stom.ii h, aini irivi-n 111 
dnsi's of four i^i lins nnir times 
il-d.L%. A wiitev 111 till’ Jena .lour 
it.il says he I1.11 known the do.se 
earned gradnaH> 10 one seriiple 
■without iniiiT>. 

Bisiiinth !.■> e.isily .separable, in 
tin* diy w.'iv, fioru if.s oiis, on ae- 
coHiit of its f^rc'.it liisihility. It is 
iiMial, III the proei'Sn-.s .it l.'irge, to 
throw the hisiiinth on- into a lire of 
wood; hem aril wliii li a hole i" 
maile in the ground lo recene the 
niet.il, .Old iteteiid it iroiu oMd.itinn. 
The same pmress m.iv he iiint.iteil 
ill tin- .‘mall n.n, in the e'v'miiTia- 
tion of the ores ol this im-tal , no¬ 
thing nioie being m res».ii-i|, th.,ii 
to expose- it to a imuler.iri- lie.it in 
a iviuihle, with a quaiit)t> ol i'-- 
dueiiig tliiv ; t.ikiiicr lare, .it tlm 
same iinie, to perlonn the ojier.i- 
tioii iis .spi-edily .is po^sihle, that 
the hisnmtli m.iy be neither oxidized 
nor \ ol.itilized. 

liie oxide c.-illed the flmvors o) 
hisiniith, oht.iiiied by exposing 
to a strong lie.it, is found to eon- 
sist of 100 paits hisTiiutli, and 
11.275 oxygen. The equivalent 01 
oxygen being reekom-d, we iiia> 
e.asily rcickon tin- equivalent of 
bismuth from the abut e analy.si.s ; 
aa 11.27.1 : 100 :: 1 ; 8.87. „ Tberc- 


fore 8.87 fs fhe rquiralcnt of bis¬ 
muth, and b .87 is the eipiivalcut 
nuniher ot this oxide of liismuth. 

Tin- substance culled the butti-j: 
of hismiitli was formeiiv obtaimul 
l>\ lie iting tln.s metal with corroMte 
sublimate. It is now obl.'imed more 
e.Usily by exposing the metal to 
ehlonne gas. It eon.si&ts ot 3 J.ti 
chlorine, and t}(j .4 metal. 

Iil.xrii. 1 ': Is ,1 lii-owii p.iint oh- 
t.iuif-d l>\ scp.ir.'iting the hiu-r p.iit.s 
ol \\''<i.i‘ooT friuii the grosser by 
wo'.linig. The soot of the beech is 
sanl t.i til’ll the hi st bistre. 

HITTKHN. 'J be morher w-ater 
winch Teiii.iiiM aftii the i-ry-s tall i/a- 
11011 of (Oiniiinn s.dt in se.i water, 
01 the w.'ter cl ‘alt spniigs. It 
aboumls with si jpliale .ind muriate 
of magiK-sia, to winch its bittenLe.ss 
IS ot. iiig. See \\ s'l i.K f.Si \). 

lijriKB IMlIM.’IPl.li 1.S tery 
evtiiisitelv ditl'iu ' ■ tlif "i-get- 
.ib(i> kingdom; it is found alum 
daiitlv 111 the hop (hiiniiliis lupilus^, 
in ttie coiinnnu brooiii (s])artiiim 
scopiiniitn), in the chamomile 
(aiithenns iiobilis), ,ind in ipiasiu. 
aniiir.1 and excle‘.i, in gentian root 
and euluiiiho. It is obtained from 
these substances by the action of 
watei-, or aliulinl .and evaporation : 
it is u.siially of pale yellow colour : 
ifcs t.iste IS intensely billi-r. It is 
very- soluble both in w.iter, and 
alcohol, and li.o: little or no action 
on alkalinu ui id, saline or metaUiu 
solution. 

4ti artifii-ial ‘lulj.stance similar to 
thi- hitter principle has been ob- 
t.niied by digesting diluted nitric 
lien] on si'k, iiidiLMi, and the wood 
ol the whili- willow. Tlii.s snl- 
stame ha.s the ^noperly ol dying 
(hull of a blight M-lliiu (oJour. 
•\ii)iuo'ni.i del peiiH tins colour. 
'Di',- 111rilii'i.'il h 'ter difl. rs trom the 
n.iiiir.il hitr< r p'iiiii])!e, in its 
power rf I fuimni w-ith the alka¬ 
li' , in uiMim with ilie fixed alkiili-i 
It coiisi.uifes Clvst.dlized hiaiies 
which h.IIe ihe proper!V ot delo 
iiatnig h) hi .it or pei'i'iissiim. 

'I he n.ili i.il hitter pniiciple in of 
gre.it importaiic*- in the art of 
brewing, it cheeks feimeiitatioii, 
and pre.serves ti iniented liquors ; 
it IS iikewi.se ust.d iii nieilii me. 

The hitter principle, like the 
narcotic princijilej appears to cozi< 



B I T— 

Bi«t principally of carbon, hydro- 
Ken, uud oxygen, with a little 
axote. 

lUTTHRSPAR, OK RIIOMR- 
SPAR, is ,i luiiipral winch «.^>^>t!ll- 
liKes ill rhoriihnids. It < oiisists of 
7;i (MTbnn.ite of lime, ^5 oarhoiidte 
ot magnesia, and *2 oxide of nrau- 
gdiiese. It IS do tingiii'ihi'd lioin 
tMlc.ircDiis spar h\ (he pec nliant) 
of ils .aii'li'S V. Inch ore loo^ i.v amJ 
4>'. Spi'iihc pniMly 

ilJH 'I'liis (eirii includes 

ac'otiMdeiahh' range oi inllaniiuahle 
iniiieial suhstaiices, huriiiiig with 
ihime m the* open ,iir. They are 
ol dillercnl c on asteiicy, (loiii .1 
thill iliiid to •! solid ; hut the solids 
ui e (or the ino'CL \.aiL li(.|iie'hiihle at 
ii model ate heat. The Ihiid arc, 1. 
JStiphtlia , a (me, white, tlnn, tra¬ 
gi aid, coloiiiJess oil, whuh issues 
out o( white, yellow, orhlack ci.iys 1 
ill Per-i 1 and Media. This is | 
highly iiifhiiiiiii.ible, and is decoiii- 
po.ied l.y distill.itioii. it dissohes 
Ti-sins, and the essential oils of 
tliynie and laxendei ; hut is nut 
itselt sohihle either in alcohol er 
C'thei. It is the lightest oi all tlie 
dense (luids, its sjiecihc gravity be¬ 
ing 0.70S. ‘2 PidioJeuin, A%liich is a 
yellow, nsldisii, brown, greenish, 
OI bl.ickish oil, touud dropping 
iroiii riu ks, or issuing from tin- 
earth, 111 the duchy of Aluden.i, and 
in larioiis other parts ot J'aivope 
and Asia. This hhc'Wise is iiisutu- 
bh* in .iliohol, ami seems to consist 
oi n.iplitha, thickened hy exposure 
to the atmosphere, it contains a 
portion 1)1 the buicinic acid. 3. 
iiarliadoes tar, which is n viscid, 
brown, or black inlluTniiiablu sub¬ 
stance, msolidile 111 uh.ohol, and 
containing the succinic acid. This 
appeals to he the iiiiiierul oil in its 
third state of altei.itioii. The solid 
me, 1 Asplialtuni, iniiieral pitch, 
of which there aic tlirec varieties : 
the cohesive; the semi-cojupaet, 
iiialtha; tlie conipacl, or .isphaltiini. 
these ore smooth, more or less hard 
OT brittle, intlainmable substances, 
wbich melt easily, and burn with¬ 
out leaving any or hut little ashes, 
if they be pure. They are slightly 
and partially acted on hy alcohol 
and ether. U. Mineral tallow, 
which is a white substance of the 
consistence of tallow, and as greasy. 
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although more brittle. It was found 
in tht: sea iiu the coasts ot Finland, 
in the year 1730; and is also met 
with in some rocky parts of Persia. 
It IS near one hltli lightci than tal¬ 
low ; bums with a blue Ihime, and 
a hinell ol giiMSC, Icaniig a black 
viscid iii.Litei b< hind, which is more 
dilhcultly lOiisiiiiicd. 3. Elastic 
hitiimen, or miiu i.il caoutihuiic, of 
which there me two v.irietu.s. Ue- 
side these, llieie .uc olliei hiliimin- 
oii's subsl.iiiies, :ia )et and .tiiiber, 
winch appro.udi the h.irder bitu¬ 
mens in iheir natiiie ; and all the 
vaiieties ot pit-coal, and the bitu- 
ninious schist us, m shah*, which 
eoiitain mure or less ot Litimieii lu 
tiieir composition. .See 11.i* ddle- 
ri'iil kinds ol bitumen and bitumin¬ 
ous siihstanceR, in till'll respective 
places III the order ol the .iJpiiabet. 

JiriTMINOIS blMh.STONE is 
known from other liniestoin* by its 
unpleasant smell when tubbed, 
which arises iiom its eoutaiiiuig a 
very niiniite portion of bitumen. 
It is of a brown bhuk loloiir. It is 
fuiiiid ncai Uiistol, and in (hilway 
111 Ireland, 'i'here is a hituiinnou*) 
linicstone tailed Dalm itian, whiili 
cniitaiiis so iniuh liitiiuu-ii that it 
may be cut like snap with <> knife. 
It IS used tor polishing houses. 
After the wails aie built lire is ap¬ 
plied hy wliiih means they are re¬ 
duced to a white luhiur. 

RLkCK JAt'K. An ore of zinc, 
HO named hy the iniiiei's, whiLh is 
tdso called blende or nun k lend. 

JJbAPK LI:AJ), uu I'Ll MllAGO, 
also called < IRAI'll ITF, t onsisis of 
Ul partscarbuii, and Diroii. in Ihnro- 
dalu in Gumberl.ind it occurs in lieds 
of varying thickness, and atlords 
a vdlu.dde object of lomiuerie. 
The fmor kinds are hmled in oil, 
and then lut to make pencils. 
Grates are hhickened with it; and 
it is also used to make crucibles, 
winch stand the tire wt'll. 

hLKACHJNG is the art hy which 
the dark colours are discharged 
from cloth, and it is rendered 

RLKNDE. Sec Rlalk Jack. 
BLOOD. Ttic tluid which first 
presents itself to observation when 
tlic pai'ts of living animals are di¬ 
vided or destroyed, is the blood, 
which circulates with considerahlw 
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velocity througU veRftels, called 
veins and arteries, distributed into 
every part of the system. 

Recent blood is uniformly fluid, 
and of a saline taste. Under the 
microBCOjpe, it appears to be eoin- 
posed of a prodigious number of 
red globules, swiuuuing in a trans- 
pareiit fluid. After standing for a 
short time, its parts separate into a 
thick, red matter, or crass.imen- 
tuTi), and a fluid called serum. If 
it be agitated till cold, it continues 
fluid; but a consistent polypous 
matter adheres to the stirrer, which 
by repeated ablutions with water 
becomes wliiti', and h.is a fibrous 
appeuranee ; tin; crassuiiieutum be¬ 
comes white and ttbrous by the 
same treatment. 11 lilood be re¬ 
ceived trom the vein into warm 
water, a hiiuilHr filaiiicntoiis mat¬ 
ter subsides, while, the other parts 
are dissolved. Alkalis prevent the 
blood from co.'igulatiug ; acids, on 
tbft contrary, accelerate that etTect. 
In the latter c.ise, the fluid is foiuid 
to contaiu neutral salts, consisting 
of the acid itsell, muted with soda, 
winch consequently tiinst exist in 
the blood, probably in a discugaged 
state. All oho] cuagulates blood. 
On tlie w.iter bath, blood ad'ords au 
aqueous fluid, neither acid nor alka> 
line, hilt of a taint sm<-11, aud easily 
bocounng putrid. A stronger heat 
gradually dries it, and at the same 
tiiin; reduces it to a mass of about 
cne-eighth ot its original weight. 

The bloi'd usually consists of 1 
part cruor and 3 of serum. Tlu; 
speciilc gravity of the former is 
about By making a stream 

of water flow over it, till it becomes 
colourless, out of 100 parts there 
will be separated (14 or colouring 
m.ittor, and 30 of insoluble flbriu 
will be left behind. A little iilbu* 
men is sometimes in thi‘ cruor. The 
specific gravity of the serum is 
about l.(R20. According to Ber7,e- 
liuH in 1000 parts of serum of the 
huiiian blood were 905 water, 80 
ulbumen, (i muriates of soda and 
potas.s, 4 lactate of soda with ani¬ 
mal matter, 4.1 soda, aud phospbatn 
of soda with animal matter. There 
was the same quantity of water 
and albumen in buUock’s blood, 
2.505 muriates of soda and potass, 
0.175 lact.ate of soda with auinidl 
08 


matter, 1.52 soda and animal mat' 
ter, aud 4.74 loss. 

The blond clianges colour by ex* 

f 'osuru to oxygeu, and other gas. 
t becomes red when it passes 
through the lungs. 

■\ niixtUTf* of the serum of blood 
and quick-lime ba.s been employed 
to give a coating of a stone colour 
to wood, which has no unpleasant 
smell, dries quickly, .lud resists tho 
•u tion of the sun and rain. I'he 
wood should be first covered with 
a cnatiTig of plaster, and tlie eom- 
positioii must be used .as it is made. 
m.OOUSTONE. See Calck- 
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BLOW-l*ll*E. 'Hiis is an iiistru- 
inent by ineaii.s of which the most 
violent heat of furnaces may be 
produced from the flame of a can¬ 
dle or I.iiup, when urged upon a 
small p.'irtu le of any hubstance. 

This in»trunient is sold by tho 
ironmongers, and consists mciely of 
ri brass pipe about one-eiglitb of 
an inch diameter at one end, and 
the other tapering to a much lest 
.size, with a v ery small pcrfiu ation 
for tin* wind to e.scape. The smaller 
end i.s bended on one side. For 
philosophical or othor nice pur¬ 
poses the blow-pipe is provided 
with a bowl or enlargement, fvide 
Flate), ill which the vapours of 
the breath are condensed and de¬ 
tained, and also with thri'o or 
four small nozzles, with dilfcreut 
aperture*., to be slipped on the 
smaller extremity. These are of 
use when lurger or sinuller flames 
are to he occ.isioually used, because 
a larger flame requires a large 
aperture, in order that the air may 
effectually urge it upon the mutter 
under examination. 

'llicTe is an artifice in the blow¬ 
ing thr.nigh thi.s pipe, which is 
more difficult tu describe than to 
ai quire. The elfect intended to ba 
produced is a continual stream of 
air for many miuutu.s, if necessary, 
without ceasing. This is done by 
applying the tongue to the roof of 
the month, so as to interrupt tlie 
communi ation between the mouth 
and the passage of the nostrils ; by 
which means the operator is at 
liberty to breathe through tho nos¬ 
trils, at the same time that by tho 
muscles of the Ups he forces a cou- 



tiniial stream of air from the ante¬ 
rior part ol the month through the 
i)Iow-p:pe. Wlien the mouth begins 
to be empty, it is repleiii'<hcd by 
tlie liing.s iii an instant, Avhile the 
tongue is uitlulrawn from the roof 
nt the inoutl), and replneed again 
ill the Siinu; manner as in prn- 
nouneiug tlie monos) Ihilde tnt. in 
this way th*’ stream may be eonti- 
niied for a long time without any 
f.itigiie, if thi‘ flame be not urged 
loo impetuously, and even in tins 
rase no otluo' fatigue is fell than 
that of tlie iiiusi'les of the h]is. 

A i\:iv candle, of a modi rate sikc, 
but tbirker wiek. than they an- 
usually made ivitli, is the most ron- 
veuieut lor orrasiunal expi;riiiients ; 
but a t.illow raiulle will do v< ry 
well. The caudle should he sniifli'd 
rather short, and the wick turned 
on one side towards the object, so 
that a part of it sliould lie hoiizoii- 
tally. Tlie stream ot air must be 
blow 11 along tins horizontal part, 
as near .is may be without stiikmg 
the wick. It the Aame l»e ragged 
and irregular, il is a proof that the 
hole IS not round or smooth ; and 
it the llame ha\e a caiity through 
it, the aperliiri' of the pipe is too 
laige. When the hole is of a pro¬ 
per figure and duly pruporlinnei', 
the flame (oTi^ists of a neat limii- 
iioiis blue I one, .surrounded by ano¬ 
ther flame ul a more taint .md imhs- 
tiiict .ippeaiMiK e. The stroiige t 
heat IS at tlie point of the inner 
llame. 

The body intended to l-e acted on 
by the blow-pipe ought net to e\- 
teed the M/e ot a pi pperroiii. It 
may be laiil upon a jin-ie ol close- 
grained, wi’ll-biirni'd LhaiiM.il ; iin- 
le.vS it be of such a narure as to 
sink into the jioii'.sol tins .sob,stance, 
or to have jfs properties alJected 
by its inflamm.(.l)Ie ijiiabty. Such 
hodies in.'iy be plui ed in a siiiall 
spoon m.ide of pure gold or silver, 
or pl.itina. 

Many adv:mtagr.s may lie derived 
from the ii.se of this Miupln and 
v.iliuble iii.sli iimeul. Its .sinalhu'ss, 
which rendeis it Miit.ible to tlie 
pocket, is no inconsiderable recom- 
uiendatioii. The mo.st expensive 
materials, and the minutest speci- 
uieus of bodies, may be used in 
tlu'dc cxperimuuts : and the whole 
bU 


process, instead of being earned on 
in an opaque vessel, is under the 
eye of the ohservi r li oin beginning 
to end. It is true, that very little 
can be detennijied m Uiis way 
concerning the quantities of pro- 
diii ts , but, in most cases, a knovi- 
ledge of tlie contents of any sub- 
st.inee is a great acquisition, wdiicli 
is thus obtained in a very^ short 
time, and will at all cv'ents serve to 
.hIiow the best and least expeiisive 
way ot conducting processes with 
tbe same matters in the larger 
way. 

The hlnvv-pipe has deservedly of 
bate years been con.sidercd as an 
e.ssential instrument in a cbeiuiCtil 
labor.itory, and several attempts 
have been made to f.icilitate it.s 

u. se by the addition of bellows, or 
some other equivalent instruments, 
'riiese are doubtless very conve¬ 
nient, though they render it 
less port.ihle for miner.ilogical rn- 
seai'ciii s. Jt will not, lieie, be iie- 
fcss.iry to enter into any de:-i rip- 
lion 111 a pair ot double liellovvs 
lixed under a t.ible, and coniinuni- 
c.itmg with a blow-pipe V'.hich 
pasM's tbroiigb the tablix Smaller 
bellows, of a portable si/e fin tlie 
poiket, have been made for the 
same purpose. 'J he iiigeinous rlu-- 
mist will tind no great difliciilty in 
adapting a Idadder to the blow¬ 
pipe, which, under the pressure of 
a board, m.iv piodiice .i com taut 
.stre.iiii ol air, .ind may be reple- 
iii.-.hed, as it I'lu-omeT empty, by 
bli'v.iiig into it wilh bellows, or tlio 
nioiiih, .It anotlii r apei ture liir- 
iiislied with a valvi opening lu- 
w.ariVo. 

The chit f ailv'antage Ihe.sp contri- 

v. iiici"-' have omo tbe cotiithoii blow¬ 
pipe IS, lli.it they m. y lie fUIecl 
With oxygin g.’s, wh.ih increases 
the a>‘tivity of combiiNtiim to au 
iistonishnijt degree. The v.ipour 
from alcohol has likewi.se been 
employed for this purposi*. 

After observing w li.it ehanges aro 
produced on any substance vvlieii 
irielled by ifselfj it w ill ue adian- 
tageoms to try tlie same expeii- 
meiit altei combining iL vvitli vaii- 
OU3 fluxes. Tbe best fluxes arc mi- 
crocosiiiic s.'ilt, which is a compound 
otphosphoiic acid, soda, and um- 
uiuiiia; subcarbouati; of aoda, which 
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must _1 jo freed from nil mipvirity-, 
fwpi'cially sulphuric acid; and borax, 
which must be freed from the u a- 
ter of cr>stiillit!ation. 

'Iliese are kept fiowderod in .small 
plii.ils ; and whuii used, u sullicient 
fjiuuitity may he taken up by tlie 
moistened point of a knife: the 
moistui'e causes the particles to co 
hen*, find prevents tliem from being 
blown an ay when placed on the 
clinrconl. 'Jhe flux must then be 
nu’lted to.i clear brad, and the sub- 
st.itici' to be oxaiinni-d plai’ed upon 
if. Jt IS then ft' be submitted to 
till* .ictiou, brst ot the exterior, ami 
afteiwiird:. of the interior fl.mie, 
and I lie fullow ing circumstances to 
be caielully observed .— 

1. Whether tilts substance is dis¬ 
solved ; and, if so, 

5}. W b.ethev witli or without elTer- 
veserm t, ninth would he occa¬ 
sioned b> the libt latuinof carbonic 
acid, sulphurous .u ij, oxjgen, gase¬ 
ous oMile til t.ulioii, tVe. 

It. Tin tra'l^p!u•l iiry and colour 
oi the gbi'-s while I oohng. 

1. '1 he same cm uinstuuces after 
tooling. 

Thi iifitiiif of the glass formed 
by the i xteiior fiame, and 
0. l!v the niterioT fl.iiue. 

7. I'hr \ annus relations to each 
of the (luxes. 

It l'lu^t be observ'cd that soda 
will not lorni a be.id on ch.ircoiil, 
but with .1 certain degiet* ol heat 
will hi' absorbed. W'hen, therefore, 
.1 Mibsl.iiice IS to be fust d wifii 
Mxla, tins lliix inu‘'t be added in 
virj iruiall (juaiitit'e.>7, and .a x’ory 
nioderate he.it u>,ed at first, by 
x'.hicli ineaiis ii < nnibiuafion will 
take phicf, and the soda M'lll ijot 
})e abMiihetl. If too large a qiiiin- 
tity.of >0(1.1 has been added at first, 
and it lias cousequeiitly been .ib- 
sorhed, a lueiu intense heat will 
crausc it to return to the .surface of 
the charcoal, and it will then r liter 
into cnnihmatioii. 

Some niinerals combine readily 
with only very shihII portions ot 
soda, but melt wilh difficulty if 
more be added, and arii absolutely 
infusible with a larger quantity; 
and when the substance has no 
affinity for this II uk, it i.s absorbed 
by the charcoal, and no combination 
eusnes. 
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W'ln 11 the mineral or the sod 4 
contains sulphur or sulphuric acid, 
the gbisa iir<|nires a deep yi-bow 
colour, wliicb by the light of a bimp 
appears red, juid aS if piodiited by 
I onper. 

11 the glass head becomes opac'iie 
as it (oois, so as to render the co¬ 
lour indistiin f, it should be brokeu, 
and .1 part ot it mixed with moiu 
of the flux, until the colour becomes 
more pure and ilistiiut. To render 
the colour more perceptible, the 
bead may be t'ltber compre.ssed be¬ 
fore it cools, or drawn out to a 
thread. 

When it is intended to oxidate 
more highly a nu'tallic. oxide <.eii- 
tained in a vitrified compound with 
any of the fluxes, the glass is i nt 
hciiti d by a strong llaiiie, .ind wheit 
melted is to be gradii illy withdrawn 
from the point ol the libie flame. 
'Ilna operation may lie repi .ited 
several tlmt■^, penuittiug the gl.iss 
sometimes to coo], and using a jet 
of large apeitiire with the blow- 
pipe. 

'nie rtflvvtion of met.ils is efles t- 
ed in the following manner: 'Ihe 
glass bead, formed after the man¬ 
ner already pointed out, is to bo 
kept in a st.ite of fusion on the 
charcoal as long as it remains oi 
the surface, and is nut ah.soi h« d, 
that the inetnllic p.irticles may loI- 
lect themselves into a ghtbule. It 
is then to be fii.sed with an .'idditioiial 
quantity of soda, uhich will Ix' ab- 
.sorhed by the chaitrial, .mii the 
spot whiTe the ahsorplion h.is t.ilvi-ii 
])la« e is to ho strongly ignited by 
a tube with a small aperture. Hy 
continuing this ignition, the portion 
of metal which was not prt'vioiisly 
reduced will now be brought to a 
metallic state; and the pron s.s 
may be assisted by pUringthe head 
ill (I smoky flame, so as to cover it 
w'lth soot that is nut easily blown 
ott“. 

nie greatest part of the beads 
which contain metiils are frequently 
coven-d with a metallic splendour, 
which IS most easily produced by 
u gentle, fluttering, smoky llame, 
when tlie more intense he.it h.is 
ceased. With a moderate lu-at tluj 
metallic surface remains ; titid by a, 
little practiic it may generally be 
know'n whether the substance un< 
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cler oxammation contains a motal 
or not. Jiut it must lie «ibscrvc(l, 
tliat the pliiss ot hovax soiiiftinieK 
assumes evtunially a metallic splen- 
floiir. 

\\ lien tlie cliari oal is cold, that 
part impretoi.iteil with the fused 
mass should he taken out with a 
knif<‘, and proiiiul with distilled 
w'ater in a ci \st<i), or, wh.it is nincli 
better, an ap.itc mortar. The boda 
will lie, dissoii ed ; the chan-oal wall 
tioat, and in.iy be poured oil; and 
the metallic partn les will remain 
in the water, .iiid iii.iv he examined. 
Jn this m.inner most ol' llie metals 
may he reduced. 

All intense degree of heat was 
produced by Dr. llohert H.ire, of 
J*lnladelplim, hy directing on dif- 
lereiit hoiiies .ijetof lliiiue, consist- 
inp ot oxygen .iml hydrogen gases, 
ill the proportion in whicli they 
lorm tvator. The g<ist‘H were kept 
in so))ar.ite p.isometi’Ts, .iml only 
milted at the oiifice of very small 
ili.imeter where their tubes termi¬ 
nated. 

It remains now for ns to describe 
one of the ino-t generally useful 
instruineiits to he opi'r.ited with, 
in the whole practice of chemistry. 
Thi-i is the orr/Jn/f/t’o^rn hlow-pijn', 
(charged with one p.iit of oxvgen, 
and two of hydrogen gas,) w'hicli is 
capiUble of obl.uiiiiig the highest 
teiiipenitures, .uid of fii'^ing the 
most lefractory subst.im'e.s. 

Description of the ortf-htidro^cu hlotr- 

pipp. 

The figure in the pl.iti* represents 
this instrument in achou. 

A, 11, is a deal screen one inch 
and .1 quarter thick, reaching from 
the lloor to tlie ceiling of the labo- 
r.itory ; it is so constructed, tint iV 
opens as a door, whilst II reni.'ims 
fixed. 0 IS the piini]) for e\.li.iu.st- 
ing the I'oramoii air, isndcondensing 
the g.is(‘s, by means of a piston. 
D is the inetallii: box of the blo’v- 
pipc, tor ciiutaiaiiig the condensed 
mixed gases. E is the bladdi'r, 
containing the gaseous mixture for 
compression. V is the hand of the 
operator upon the stop-cock of the 
jet, on the out-.ide of the screen, 
tr, H, is a glass or brass tube for 
the jet. I is the spiiit-lamp for 
igniting the gasci* 


The following is a figure of the 
minute purts of the blow-pipe. 

A, A, A, is the box for the g.'ises. 
H, R, is a piece of hr.iss tube, 
■ losed at tlie bottom, c tiled tbu 
tioiigh, w’luch is fixed .lir-tiglit, 
into tbe box. C is a siii'ill tube iu 
the interior, which, coinmi-nciiig 
near the top, is inserted into the 
bottom of the trough ; two or tour 
lioles are made troni the trough 
into this tube, and open .a rninnm- 
nii ation to the gases in tlie box. 
D is a Circular flat val>e, lined 
with oiled silk or leather. K is a 
c.entr.il pin, whii h covers the ho 
and prevents the pass.ige ot any 
thing from the trough into the box. 
F is .in mtersection ot the trough 
hv tine wire-gau^e. (1 is a siintll 
chamber, (in tlie cap ot tbe trough, 
winch screws on air-tiglit,) comnni- 
iiiiMting hy a line t ibe ith tlie 
intc'rior of the troiipb ; and ]nst be¬ 
low the orifice of this tube is a se¬ 
cond picci' of very lim* wnre-gauze. 
H is the btop-cock, w liii-h connects 
the cap with a ji't jiierced, h.aving 
a circular motion, 1, and to this, v.i- 
rious tubes, as K, may be fitted. A 
piece ol fine wire-gau/ie covers the 
end of the tube at 0, to stop the 
passage of any thing from the box, 
wbiih may prevent the aciiouofthe 
valve. 

The mode of rea'U'ring the use of 
this instrument safe, is to reject all 
lets hut such as are of .i vei v fine 
bore ; these being attended with 
little or no dangei, as the flame is 
arrested in them, by tin; miiuito 
diameter of their passages. On Ihe 
contrary, when jids ol l.irge di.une- 
ters are used, they are very li.ihle 
to a rec.’ssioii of tiie flame into the 
box, and, consequently, to the com- 
pli'te destruction ot the .ipparatus, 
.ind the hazard ot the operator's 
life. Hut as extremely high tem¬ 
peratures are sometimes necessary 
tor the fusion of refnictory bodies, 
tubes of one-sixtieth of an iiicli iu 
diameter .ire absolutely necessary. 
To prevent injury to the operator, 
when these tubes arc used, Dr. 
Clarke, ot C.imhridge, has invented 
u safuty-scri'en, through which the 
jet passes to the body under opera¬ 
tion ; and wc arc happy to add, 
that the invention has hitherto com¬ 
pletely answered its purpose. 
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\\lion tlie inslrumont is to be 
used, tlie l•«.‘^eTvoi^ sbould be ex 
JidiistL’il of the cniuiiioii air, by meaiis 
ol (Je* syrmpe, and then tilled with 
the g.ise.s ; after wliieli, wat«*Tshould 
he poured into the troiif^h to about 
I ; tlji‘ iv.isesmiy then bo roudensed 
into the box, by.ipplying the piston 
Toi tu'dlly ; and by tiioir own elastic*, 
fiiroe, they will pass throU};li the 
tube, the water, and the tarious 
Kcreens cd n iro-gauzc, and is-siie 
out at the lot. 

When the inflaniTnati'Ui, by the 
life of a \ery large jet, or of a .slow 
f iitient through a small one, paH.>.e.s 
h.iti«\v.ird.s, It IS generally arresti'd 
by thi* .si n'cMi /it M ; and when it 
does p.is.s It, It merely explodes (he 
Miiall jiortion ot ga.s in tin. upper 
part of the trough, and does no 
Jiarni ; and the valve I) prevents 
till- water troiu hemg propelled into 
the box. 

J)r. Clarke, in a letter to l>r. 
Tlioinson, says, that in u.sing the 
gas blow-pipr, two prei aiition.s are 
necessary b'lr' t, the operator, be- 
lore igniting the g,i», should apply 
hi.s ear to tln^ apparatus, gently 
turning the stop-eock of the jet at 
the same tnne,j .ind listen to dett'r* 
iiiine, hy the buhhling noise of the 
o'l, whether it he aetuiilly within 
the .safety cylinder. The oil m.iy 
be drawn into the ri'servoir when, 
ever tlie piston is used, if the stop- 
eoi k below the pintuii be not care¬ 
fully .shut, befiiro the handle i.s 
r.iised. If there li.i\e hceii .1 par¬ 
tial detoiiatiDU lu the .satety-eyhn- 
der, !ia ^■uIlletIIUl‘^ h.ippens, when 
the g\s IS iie.irly expended, tins 
pni.iulioii IS doulily iieioss.ny, to 
.isi ertaiii wlieflier the oi! h.is md 
hi eii dii\eu into tin* ri'senoir, be- 
eause an explosion of tin* whole 
app.iratiis would lie extremely pni- 
liahle. Using tins precaution, the 
di<iiueter of the jet may be so c'n- 
birged aj to equal one-twenty-fildi 
ul an inch. 

Secondly, if, rvitli this di imcter, 
the heat of the il.'uiie bi* not sutli- 
f'Oit to melt a platiiinni-wire, whose 
di inieter equ.ils one-^ixteeiith ol 
an inch, the ojier.iior may he as¬ 
sured lus exjieriiueut.s will not bo 
attended with accurate results. 
The melUug of platinum-wire ought 
to be coiiBidcred as a ncccssury 


trial of tlic intensity of the lieafj 
which shonldbe such, that this wiro 
not only falls in drops before the 
flame, hut also exhibits a lively 
scintillation, resembling the com- 
hiistioii of iron wire exposed to the 
same temperature. 

“ Itinicst,” he says, “h.avB appear¬ 
ed very remarkable, tli/it W'liile the 
Tediiclion of the earths to the iiie- 
t.illii* state, (and particularly of 
barytes,) was so universally ad¬ 
mitted by all who witnessed my 
expel iments with the gas blow-pipe 
i<i C.nnbridge; the experimental 
which took place at the Koyal In¬ 
stitution lor the 1 ‘xprcss purpose 
of obtaining the same ri'sults, to- 
t.illy faded. This will, however, 
appear less .surprising, whiui it is 
.ulileil, th'it luy own experiments 
heg.iii, .it length, to fail also. In 
the month of April, lrtl7, owing to 
cruises 1 could not then explain, 
the intensity of tlie heat was so 
ninth diminished in the il.imo of 
the ignited gases, that 1 was soino- 
tinies unalile to elVect the fusion of 
platiimni-wire, of the thickness of 
a couiniuii knitting-needle. Tlu> 
blame wa», of course, imputed to 
some impurity, or want of duu 
proportinu iii tin; gaseous mixture; 
wlu‘ 11 , to our gre.it auiaxemcnt, thn 
intensity of the luxit w'a.s again re- 
.stored, M'liiplyby removing .1 quan¬ 
tity of oil which had accimiulated 
m the c.>p of the .sufcty-cyliuder, 
and which had acquired a black 
colour. Ahoni this time Dr. \V"ol- 
I.'.stoii arrived .it C<iinlii'idg(‘, and 
w .i*^ im'sioit .it some experiments. 
Ml company with the De.in of Ciir- 
hdeand our pinii“iSor of chemis- 
tr*,. i)r. Wnlii'itini liroiiglit witU 
him xonie j.iire liiryl'*s. It 
ii'iiTiediatcly ohser-ed, that with thi.<« 
n»‘wly piepii'cd b.irytes there wan 
no pos.slliiiitv of obtaining any metal¬ 
lic appear/iin e. Tlie barytes deli¬ 
quesced before the ignited gases, 
and drop,s of a Jk|uid caustic matter 
fell fruiii it. Hence, it becamu evi¬ 
dent, that the failure here, ntul at 
the Iloyal Institution, might bo 
attributed to tin* same cause; name¬ 
ly, the impiinty of the barytes, 
which proved to be in tact an hy¬ 
drate; its leduction to the metallic 
state, before the i^iitcd gas, being 
thereby rendered impructicable,’* 
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fn Mr. Haro’s (of Plilladolpljia) 
blow-pipo, tho gasi's ati‘ not in ini-x- 
turo till tlioy aro brnnght tORothiT 
at thi* point of oinissioii; “ ooii^o- 
qiiriitlj,” hays Mr. Tillticli, “the 
oporator is complrtrly scrurt'd 
i't^ainst any danpiT fruin an oxpiu- 
Mon ; and it niii'st be obMoiis, that 
by hivirif!: ti\o roiidi'iihing lesM'Js 
for tho gas rrsori'oirs, every result 
(‘an bo obtained* -which the united 
gases from one vessel can possibly 
yield ; for by means of a cuek ^it 
the elluxioii, tin* gases inaj be re¬ 
gulated, till any required propor¬ 
tion of luixture or ellect is pro- 
diired.” 

The following are some of T)r. 
CLii'ke's expel mien ts on various 
siibstunces by the action of tlieoxy- 
h>dTogeii lilow-pipe. 

Cunibuntum vj the carhonaecous 
substance u Inch /ItHits on j/tg-iron .— 
"When this substance was brought, 
per sc, into contact with the ig¬ 
nited gas, s( hit illations ensued, 
reseinbling the sparks thrown out 
hy the hrework, called a jUmn- 
yot i but on a smaller scale. When 
placed upon charcoal, the same 
appear;‘iice tukts place, until fu¬ 
sion begins, when a bead ot metal 
is formed u]inn the cluirco.il; and, 
ns soon as this begins to boil, such 
a rapid cnmbiiation takes pl.iee, 
that the whole ot the metal seems 
to be sent forth in a volume ui 
sparks. 

/ i/.vion and combustion nl'carhurct 
of iron. —Dt. Clarke selected a small 
fragment, and brought it into con¬ 
tact with the ignited gases ; its fu¬ 
sion immediately ensued, being ac- 
compaiii(‘d, at the same time, l;y 
that vivid siintillutioii which was 
remarked in the preceding experi¬ 
ment, and which denotes the com¬ 
bustion of metallic bodies, espe¬ 
cially of iron and platinum. No 
change of colour was, however, to 
bo observed in the liamc ; the light, 
as usual, -was intense. 

Upon ('xamiuii)g tho appcnranco 
of ptuuibagn after liision, its surface 
was covered with innnnu'Table tni- 
nute globules, some of which were 
limpid and transparent; others 
were of a brownish hue ; and tlie 
larger globules jet black ; and seem¬ 
ed to exhibit a darkiuetalUc lustre ; 
but being so exceediugly minute, 
t>3 


it was difficult to ascertain their 
real natuf'e. I'hey sunk in naphtha, 
disengaging bubbles of gas. AVater 
produced no change iu their ap¬ 
pearance ; the> fell rapidly to tlio 
liottom, and remained there vvitli- 
out alti'ration. 

Jlciitivfion of oxide of tin, at tenth 
cd bif tvmhu^tlon. —AVoiid-tiii ex¬ 
posed to the Ignited gases, t oinniu- 
Tiicates a beautiful blue colour, like 
that of violets, to tlie flame. I'liis, 
Dr. Clarke says, has not been bc- 
lore noticed. 

If a pair of iron forceps be used 
.ns a support, the iron hei onies cn- 
V ered with -jii oxide of tin, ot incom- 
parable whiteness, llie fiisinn is 
rapid ; and it the wood-tin be pl.'icrd 
upon charcoal, the metal v\ill he 
revived in a pure and malleable 
state. 

Jteduction of oxide of iron, atti nri- 
ed hy combustion .—In this experi¬ 
ment, Dr. Clarke made use of wood- 
iron, or tibrous red hiematite. It 
w.is placed upon chat coal, and in¬ 
stantly tused ; being ri-duced to a 
bead, winch began to burn, like 
iron-wire, hy continuance of heat. 

fusion It) plattnuw. —^'I’lie large.st 
drops which have f.illen from melt¬ 
ed platmiiin-wire, when exposed to 
the utmost heat, weigh ten grams ; 
but Dr. Clarke uutained drops of 
metal weighing fourteen g'‘aiiis, 
when the current ol gas w.ns dinii- 
uished so as not to let the metal 
run oil' too qiiu'kly from the wire. 
Jty placing several globules upon a 
pit'ce of charcoal, and suffering the 
whole force of tin* gases to act upon 
them, the metal is mado to boil, 
and they all run together in one 
mass. In tins way Dr. I'Inrke has 
melted more than VOO gr.iins of 
plaUnum into a single brilliant me¬ 
tallic globule. 

f'ombuition and volatiUxathn of 
tellurium. — \\ ben tellurium is 
placed upon charcoal, and acted 
upon by these gases, it inflames 
with violence, accompanied by de¬ 
tonation , exhibiting a v ery beautiful 
flame. It is tlum volatilized in the 
form of 8 greenish y<'llow vapour, 
having a very disagreeable odour. 

CombuitioH and volattlizatioH of 
selenium .—^llie action of the ignited 
gases on this new metal, causes 
rapid volatilization, and the metal 
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aa it viaca givca a beaiiiifiil blue «-o- 
Idiiv to tlip Haiik* ; at thr saniu tiiin* 
till* lapuiir b.is a stroiijj odour of 
borM'-r.id il Lsh. 

t 'itmhii\tn)ii dm! !>vn>fiHutioif of 
(infi/non’i.- If, wlioii Ibis inctril is 
iTi a .stall- ot rlnulituiTi on oharroal, 
it I'l* throiMi iipmia dral hnard, or 
on Ibr Il'Vir, it uill divide into 
iniiiniK'i.ihli* tii-i'N (Tiobuirs, wlm h 
bum ivilli a I iMil il.iini* and bnl- 
li nit 'CintillaMoii. 

r'd•>11111 and M'lntdla*ma of iron 
avif n on —W l-i ii tbi-'ii- urn- 

piit upon I'li.irro.il, .ind in ti d upon 
by ibr nTUili-d j-msis, they wi re 
spi-odily in a st.!-- of ai tm- obobi- 
tiini, ,iiul p'M* out -i most M\id 
liirlit, arruiiipaiiiod by lu.iutitu! 
M-intil\atioi'.s. 

h'lision iiuii totnhn<>tion of'tojijnr. 
■—Coppi I j'1,11 od irjio'i Ibr ili.irro d, 
boilod ii'id liiirnt 1 i].idly, ^niU}; 
out .1 lU-lir.itc f:v<'i.'n ilauu . 

Coinfniitton oj t^Oid. — 11 a "lip of 
pold bi; i'\p(/-ti‘d to tbi* iu'tioii o( 
tlu-rc* R.isfs in u atUc 1)1 Ignition, it 
V. ill bum ^Mth a biilbaul ga-eu 
tlanio. 

I'onthH'i'ioit of' silrer .—When a 
pii'ta ol t-d fi IS put on ,i jni'i-c of 
fli iTio.il, lirti-Tt- tilt’ ift ol tbi* 1 oiii- 
pi iiiiil bbiv.' pip'*, iT bums with <t 
Jij;bt gn-i II ll.inij. 

/•’’mion and romhittfion of cnf^fnl 
lr, d of hmi. —This silt 

did not di'i'ri.pitali-. It v.is phos- 
Jiliori irrnt, iitid fused into a black. 
Blcif' , depositing on an iron foua-i’s, 

.1 riiprciMis I oloun d powder. it 
sointdlcited with a reddisli-coloured 
fl'mic. Ijpou hbng the slag, Dr. 
Clarku observi-d a globule of wlnte 
inplal, resembling silver, wlneb 
tloi's not alter by exposure to the 
air. 

IM r. Hare’s uxperinieiit-. on eartlis, 
ike. w'ltb the oxy-hydrogen blow¬ 
pipe xveri: cijually interesting. 

Ftm'ion of .\Uox, altiuiint', and hn 
r>fte \.—Finely powdered silex was 
moistened with water; it Li eaine 
agglutinated by the heat, and wa.s 
then perfeiitly fused into a colour¬ 
less glass. 

Aliiiiiine was ]jiTlenUy fused into 
a millL-white en.iiuel. 

Darytes fused irunediately, with 
intiimeseence, owing to water; it 
then beeaine solid and dry; but 
Boon melted again into a ptifect 


globule, or greyisli-wbite en.a- 
luel. 

Fmion of stronHUw, cfucinr, and 
?/■/( (>//.-- Stroiititi .s placed upon tJie 
1. !MrL'oii.l iiiid exposed t-i tin* in 
iltiuied ftasc", e.xliibiti-d rlie s.uue 
plieiiome i.L; glin me, in .i siiiiilar 
sifu-ition, w.i.s pirii'itlv lused into 
a white I'liiiincl, /neon, under 
flu; 1 ie.itinoiit, evinbticd a 

MiJii'.ii ippeCl III. e. 

r.fuon of linn .—Win n till; com. 
poiiiut Ibiiiie fi-ll lij'i II bine, tin; 
'•pli‘*idoiir of fill' bgut was iiiMip- 
port.ible 1 .) till' 11.iked eve ; .md 
w lii-ii lowed tin oil di dei'p-ro- 
loiin-d gl.is 1", '.IS, I el.-ed, .ill tlio 
experniu’iil-. i-iight to be,) tin- imiis 
w.is .sei II to becoiiio r.ijiiilrd at rlui 
ingles, .in', gr.idii.illv fn snik, tdl, 
in tie- t«Mirse ot ,i f, v. seimid^, 
only ,i Muall glubiil.ir pi ofnbei .incu 
I - iii.ijii -d, .nid the ni.i-is oi Mip- 
port'ug hme was ,d ,o -upi-i Ik i.dly 
lu.sed fit till- oasi- III tile oobiiini, 
tbrougli the sp u e ol li.ill an inch 
111 diauii-ter. Tin- piotidu latice, .is 
W(*ll as the coutigieuis pnriioii of 
the lime, w.is eoiiverti d liilo a 
perfectly white .lud gln.ti-njng ena¬ 
mel. A iii.igniry mg gl ij.s disco- 
veied a lew' nei.'iLe po. i-s, but not 
file .sli^ditest e t'lV .ippe.ir.iiK e. 

I'n'-tOH (If inai^jtt siri _I'iie ( .--.ipo 

ol water f.iii.-.ed the vriti-x ol tin; 

« one ot m.i^pn-M.H to lly oil' in re- 
pi'uted tlaki-s, and the lop ol flie 
Iriistum, tli.it thus renraiie d, gave 
nearly .is powciliil a lelb-ction of 
light ,is tin: Jime. ,M’t- r a lew sc- 
I oiidb, the piece being exiLnnued 
by a magi'ilyiog gla s, luj rougl 
ne.s.s or earthy pat I nits could bo 
perceived on the spot, b'lit a •iinn- 
ber of glassy sniooth proluberauies, 
w hese -^url.ice was .i pv rlecf ly white 
en.iiin-l. 

l*rofes.Kor .Silliniaii, of Yale Col¬ 
lege, s.iys, that we may, perhaps, 
be jiistihi-d ill saying, in hilure, 
that the primitive ofirtbs ary fu¬ 
sible bodies, although not fu.sible 
111 liirn.ices,— 111 tin* solar foru.s, 
nor, (with the exception of .ilumine 
and barytes,) even by a stream ot 
oxygen gas diiected upon burniug 
charcotil. 

Fn.tiuii of gun flint. — Gun Hint 
melted with great rapidity : it tirat 
bci aiiK* white, .ind Ihe fusion was 
attended with cbuUuinn and a au. 
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jparation of niunr-rous Email ignitrd 
globulL‘9, wbick Hei'mcd to burn 
away, as tlioy rolled out of the 
current of ilauie ; the }jrnduct of 
this tiisiou Wdtt a beautitul splcudid 
ctjanicl. 

t’lrsioii of cfiiilrcffontf, oriental 
rorm IJnn, umt rut jas}nr .—Chalre- 
dony uielU'fl r.ipidly, and gave a 
Li'.intifiil blumli white i-tuunel, rc- 
setiiblmg opal. 

Onciilal (.■ornclian fused with 
ebullition, and pTi)duct.;d a semi¬ 
transparent white globule, with a 
fine lustre. 

Red i.nspur, from the Grampians, 
was slov.'ly fiisi d with a slugghsli 
eflervcsceiuM' ■ it gave ti greyisli- 
blaek. slag, w irii wjiite spots. 

/'//MOW of ttu hvrut, ttud /-'i ;■/// inn 
fmerald.— Ih^ryl melleil iiistanlly 
into a peileet globule, and conti¬ 
nued ni a Molenl < ))uIlitioii, .is 
long as tbe fl.nm* viv.s applied ; and 
W'hen, afti r tin* gloluili* liee.inie 
cold, it was be.ited again, the elnil- 
litioii WAS t'/jii.iUy renewed . the 
globule V.. IS a glass ol a beaulilal 
blinsli-wliite culuui. 

The plieiioinen.i exhibited 1»^ the 
<*ineiald ot l^eiu, were siaiil.tr; 
only the- ^lolni'e was green, .uni 
perfectlv tr.iiisp.nvnt. 

Fusion an,! roinhnshan of Irii 
die. — Leiirite iiistanGv fusi-d into 
a perfeet lraTi,.|i."iifi>t while gbi.-ss ; 
the fU'iioii w.is .ilieiiiled v ii!i strong, 
elmllilioii, and iii.inv ignited gio- 
biiles darted lioiu it, and burnt in 
the .lir, or rnUed o>it upon tin- 
charcoal, and thi n burned. 

It is probable ih-l these globules 
were potasMin.i, as this slime eon- 
tairui more than *20 per cent, cf 
potass. 

Ill .addition to these ami other 
interesting i-xperiun-nts, Mr. Il.ive 
fused puiLebiin, loiniiioii potteiy, 
fragmentf. of Insuaii mieibh's, 
VV'odgewnod’s v/.ire, various Ti.itu- 
ral clays, .is pii'e .and por. el.iin 
clay, fire brick, coinmon bnrk, and 
CO/npoiiiid rocks, watli equal ease. 

M. Lampadius, /*ii iiiAkiiig use of 
the gas blow-pipe, found the heat, 
which is produced by tl"'’ conibiis- 
lion of oxygon with carburetted 
Jydrogen gas procured from coal, 
to bn more intense th.aii that witli 
pure hydrogen. 

BLUE (Prussian) is made by 
95 
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mixing one part of thcferro-pnisaiatc 
of potass, witli one part of cnpper.aa, 
ami four parts or more of alum, 
iMch previously dissolved in water; 
the Prussian blue consisting of 
deiito-ferro pru-.siate of iron mixed 
w'ltii more or loss aluiunia, prenpi- 
tatns. It is allerwards dried on 
chalk stones in a stove. 1| is a 
mass of an (-xtremidy deep blue 
colour, insipid, innilorous, and 
much deii.ser than water. 

It itU E (SaxonT he best Saxon 
blue colour m.iy be giyeu by the 
following cotiipo.sition : 

Mix one ounce of tho best pow¬ 
dered indigo with four ounces of 
sulphuric acid, in a glass bottle or 
matrass, .and digest it for one hour 
with file heat of boiling water, 
sli.iknjg the mixture at ditlerriit 
limes; then add twelve ounces of 
w.iter to it, and stir the whole 
Well, and when grown cold, lilter 
it. 

Mr. l*oenu“r adds one ounce of 
goiul «lry pota-.li at the i-nd of 
tiveiity-toiir hours, and lets this 
St iiul as much longer, before he 
dilutes it witli w.iter. The cloth 
sii'Miid he prepared with alum and 
t.iriar. 

HOG tlllKS are ores of iron. 

110IjM, 1 ., a mineral found in 
w.i' k.- ami h.is,ilt, in Silesi.a, Hes- 
si.i, .i".d Snim.a in Italy, also m tho 
Giant’s (biusewav in Irel.ind. 4 
bl ick variety in toiiiid ill the trap 
lOChii ot the l>le ol Sky. Its ro- 
'iiiirs are >(‘llo v-red, and brownish 
bl.ii'k, w lien it is called mountain 
■map. It .idliere.-i to tlie tongue, 
h IS a gre u.el and j.dls to iiiei es 
m w.i-cr. 

r.OLOO NI AN S rONR, otherwise 
c.alled llologiii.iu phosplioru.4. La- 
niery repoi ts, that an It ih.iu sboe- 
inaker, named A mcenza (bisnarolo, 
fir.t discovered the phosphniic pro 
perly of tlie llologni.in stone. It 
IS the ponderous sp.ir, or luitivu 
sulpli.ite of haryti's. 

It ic be lirst lu'.ited to ignition, 
then finely powilercil, and made 
into a paste with niucil.ige ; and 
this p:>sle, divided into pieces a 
qUfirti-r af an iiicli thick, and diied 
in a moder.de heat, be exposed to 
the heat of a wind furnace, by 
placing them loose in tlie midst of 
the chaxuoul; a pyropUoxua wiU bo 
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obtained, V^blcli, Sifter a minute’s 
exposure to the sun’s rays, will 
give light enough iu the daik to 
ri-ndt'r the tigiires on the duil-plutv 
Ot‘ A watrh visible. 

IIOLETJC ACID, is .m acid ex¬ 
tracted from the juice of a spe- 
ci(‘S of the boletus, lailled boletus 
pseudo igniariiis. 'hie juice is con- 
ceiitruted to si syiup by a gentli 
he.it, und acted upon by stioug al¬ 
cohol, whut remains is di->soI\ed in 
water. Nitrate of lead i.s dropped 
into this huliitioii, w'lien a white 
pr,-cipitate tails, which is to bo 
well washed v db iiater, uiul de¬ 
composed by a stie.im ol suJjil.u 
liidr. g.is. 'J'lvo iiirls 

Will be found in the liqiiri alter 
hUr.itiou and ewipor.itioTi. One in 
small tpiaiilit) ,tlu- phosphoric acid , 
aud the other lu perin.nient cv^s- 
tals, called the holetn .uid. It 
ron.sists ul tour .sided pri.x.n,^ ol a 
W'liiU' colour, peiin.ini iiL in the 
air. 

HOLETl'S. A geniKS of mush- 
aln \ er.d species ha\e 
been clieimc.dly :nial>'/.cd. 

1. JfiiiUlus junluinin, found on 
Walnut trees, lo Ptiib parts. 


W.'ltlT. 

1118.30 

t<'iingin . 

Auim.il m.it ter itiso- 

DS.IiS 

liible in aUohid . . 

IS.OO 

0.s)ii.i/<ime . . . . 

12.00 

\ t'g<‘l.i.hle albumen 

7.20 

Euiigale ul putai.li . . 

ti.Ot) 

Adipocere .... 

1.20 

Oily in.itU r . . . . 

1.12 

Sugar of mu^hrooms . 

0.30 


1200.00 


2. liolctus It!rids, found growing 
oil larch and fir, li.i.s a jilace in 
foreign pbainiacopn kis, under the 
name of ug.irie,. It is white, and 
on the outside is hki* friulilu lea¬ 
ther. Its iiilii.siuii produces red on 
vegetable blues; reriii may be ex¬ 
tracted troni this boh-tus, and also 
benzoic add. 

3. BoUlus iff/tiarius. See Ama- 
110 r. 

A .solution of thi.s boletus is found 
to contain sulphate of lime, muri¬ 
ate of potass, and a lirowu extrac¬ 
tive matter. l*lio.sphates of lime 
and magnesia, with some iron oi'e 
found in tho lui^olublc mutter. 

1)0 


4. liohtuf pseudo igniarills yield* 
water, boleCate, phosphate, and 
acetate of pota.ss, fuiigu: acid, and 
vegetable albuiiieu. 

5. Boletus t iy't ulus consLsts chief¬ 
ly of auitna) mucus, Avhich becomes 
cohesive by hi-at. 

IION K. The bones of men and 
ipiadru^ieds owe their gTe.it hnii- 
nes.s and solidity to a cuiisideralilo 
]iortioii of the phosphate of limu 
whiiK they contain. AVheii these 
an- lasped sni.ill, and boiled lu 
Water, they allord gi latiiious mat 
ler, .Hid u portion ut tat or oil, 
which occujned tb<-ir interstices. 

l’'mircroy und \ auqueliu di.sci>. 
veri-il pliosph.iti* of ’ all 

the bones Uu-y examined, except 
hum.m iione-.. The bones of the 
kois«‘ .iiul sheep atford about l -3Utki 
ot phosphate ol magnesia ; those of 
tisU nearly the same qu.iiitity .nt 
those of the ox. 'J'hey account for 
til.s by observing, that pho.sphate of 
loagui'sia is found in the urine of 
man, but nut iii th.it of uiiiiii.d.s, 
thoiigli botVi iMpially t.iVe lu a por¬ 
tion of magnesia with their food. 

The experiiiieiits ot Mr. Hatchett 
show, that the inembr.inous or car- 
tiliiginous substance, w liii li retain* 
the e.irtliy salts within its inter- 
.slices, and appears to determine 
tlie bli.ape of the bone, is alliuiueii. 
IMr. Hatchett obiserves, that the 
en.inn 1 of tooth is analogous to 
the porcell.irions shells, while mo¬ 
ther of pearl approaches iu its na¬ 
ture to tree bone. 

A curious pheuuiueiion with re- 
.spect to lioni' i.s the circumstance 
ot their acijniniig a red tinge, when 
madder is given to aiiim.ilH with 
their food. 'I'lie bones of young 
pigeons will thus be tinged of a 
rose colour in twenty-four hours, 
and of a deep scarlet in tlirco 
days; but the bones of adult ani¬ 
mals will be .1 fortnight iu acquir¬ 
ing a rose colour. The bonus most 
remote fioui the heart are the 
loQge.st in acquiring this tinge. 
Mr. CJibson informs us, that extract 
of logwood too, in considerable 
quantity, will tinge the bones of 
young pigeons purple. On de¬ 
sisting from the use of this food, 
however, the colouring matter is 
again taken ^ into tJie circulation, 
and carried olf; the bones regaining 
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thcir natural line in a short time. 
It 'WsiM said by Du lliuuel, tbal the 
bonea would become coloured and 
colourless in e,ouceutric layers^ it 
an animal were fed alternately om* 
we»‘k, with madder, and one week, 
vir.ior.t; and lieiii.o he inferred, 
the bones weie. formed in the same 
iiiaiiiier ns the woody jiarfs of 
trees. Hut he was imstaken in the 
tact; and ind«;ed had it been true, 
M'lth the iiilcroucc he naturally 
draws troiri it, the bones nl annuals 
iiniHt have been out of all propor¬ 
tion larger tliaii they arc at pre¬ 
sent. 

Bones arc of extensive use in 
the arts. In their natural state, or 
dyed of various colours, they are 
m.ule into handles of knives and 
lorks, and niinierous articles of 
turnery. There is a inanufaeduro 
ot volatile alkali from bones, the 
coal of which forms bone black; 
or, if they b<‘ alti'Twards calcined 
to whiteuess in the open air, they 
eonstitut(‘ the bone ashes, of which 
cupels are made, and which, finely 
levigated, are used for cleaning 
articles of paste, and some other 
trinkets, by the name of burnt 
liartsliom. The shavings of harts¬ 
horn, winch IS a species of bone, 
allbrd an elegant Ji‘lly; and the 
shavings of other bones, of which 
those of the calf are the hest, arc 
often employed in their ste.id. 

On this principle, Mr. Proust has 
recomiiiended an economical use 
ot bones, particularly with a view 
to improve the subhist'-nco of the 
soldier. He tivst chops them into 
small pieces, throws them into a 
kettle of boding w.iter, and lets 
tlumi boil about a quarter of aii hour. 
When this has stood till it is cold, 
a quantity of tat, excellent tor cu¬ 
linary purposes when fresh, and at 
any time tit for m.ikirig candles, 
may be taken nil' the liquor. This 
ill some instances .‘imonnted to an 
eighth, and in olhers even to a 
fourth, of the weight of the bones. 
Jlfter this the bones may be ground, 
and boiled in eight or ten times their 
weight of water, of whieli that 
already used may lorin a part, till 
about half is wasted, when a very 
nutritious ielly will be obtained. 
The boiler hhould not !«■ ot copper, 
us this mntal is easily diosolvcd by 
07 
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the jelly; and tlie cover should fit 
very tight, so that the lie.it may be 
greater than that of boiling water, 
lint licit eciual to that ot Papin's 
digester, which would give it .111 
(‘uipYreiima. The bones el meat 
that have been boiled, are lU'arly 
.IS productive as fresh bt , but 
i>r. I'ouiig found those of meat 
that had been roasted aUbrilcd no 
jelly, at least by simmering, or 
gentle boding. 

Calcined bone yielded to Berze¬ 
lius : — 

Phosph.atc of lime . 81.0 
Phosphate of iiiugncsi.i 1.1 
Pluate of lime . . . 3.0 

Lime. lo.O 

Scnla.^.0 

Carbonic acid . . . 2.0 

luo.o 

The same clicmist found tlio 
boue.s ot ox.eii to yield 


Cartilage .... 

3.1.35 

Phosphate of lime . 

55.3.5 

Filiate of lime . . 

3.0U 

C.irbonate of lime . 

3.85 

Plio.sphate of mag- 


• • • ■ • 


Boda. 

2.45 


100.00 


BOHACIC ACID. The salt eom- 

{ )o.oed ot this acid and soda, li.id 
ling been used brSh 111 medicine 
and the arts under tlie iiaiiio bo- 
T.ix, wlieii Hoinbcrg first obtained 
the acid separate in 1702, by dis¬ 
tilling a niixturc ot* borax and sul¬ 
phate of iron. He .supposed, ho .V- 
ever, that it was a product of the 
latter; and gave it the name of 
rolatil-e nurvotic salt of i itriol, or 
st'Uath c salt. Leniery the younger, 
soon after discovered, that it could 
be obtained from borax eqn.illy by 
means of the nitric or muriatic 
acid; Cenll'roy detecti>d soda in 
borax ; and at length llarou proved 
by a number of experiments, that 
borax is a compound of soda and a 
peculiar acid. C.idet has disputed 
this; but ho has merely shown, 
that the borax of the shops is fre¬ 
quently cnntainiiiatod with copper; 
and Struve and Exchaquet liayo 
endeavoured to prove that the bo- 
racic and phospnoric acids axe the 
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aAxnc; yet their experlmenta only 
ahow, that they Teseinblc each 
other in certain respects, not in 
all. 

To procure the acid, dissolve bn- 
rax in hot water and filter tho so¬ 
lution ; then add sulphuric acid by 
little and little, till |the liquid has 
a sensibly acid tosh*. l4ay it iiside 
to coul, and a great number of 
small shining laminated crystals 
will form. These are tin* boracic 
acid. They art* to be washed witli 
cold water, and drained upon brown 
paper. 

Jlonu'ic acid thus procured is in 
the form of thin irregular hexago 
n.il scales, of a silvery whiteness, 
hu\ mg some rest mblaiice to .sper¬ 
maceti, and the same kind of 
gieasy feel. It has a sourish taste 
ut first, th(‘n makes a bitterish 
cooling impression, and at last 
leaves an agreeable swei tiicss. 
Pressed between the teeth, it is 
not brittle but ductile. It has no 
Biiiell; but, when sulphuric acid i-< 
poured on it, a transient odour of 
niiisk is produced. Its specific gra¬ 
vity ill the form of scales is 1.47!>; 
after it h.is been fused, 1.803. It is 
not niteriiil bv light. Kxpused to 
the fire it swetlv up, from losing its 
water of cryst.illizaliou, and in this 
•Utte is called calcined boracic acid. 
It melts A little before it is red-hot, 
willioiit perceptibly losing any wa¬ 
ter, but it does not flow freely till 
it IS red, and then less than the 
borate of soda. After this lusion 
i a hard tiMnip.irent glass, be¬ 
coming a little op.Kivie on exposure 
to the liir, vitlioiit al).str.irling 
moisture troni it, »iid unaltered in 
it.** propcTtie-s, lor on hciiig dis- 
ulved 111 boiling wi.-ter it crj'stal- 
lixes us before. This glass is used 
in tlie coinpositioii of fahe gems. 

Boiling water scarcely dissolves 
one-fiftieth part, and cold wuter 
niucli less. \V'bt*n this solution is 
distilled iu close vessels, part of 
the acid rist's with the water, and 
crystallizes in ♦he receiver. It is 
more soluble in alcohol, and alco¬ 
hol coutoinipg it burrs w i tli a green 
fiame, us does pajier uipped in a 
solution of boracic acid. 

Neither oxygen gas, nor the sim¬ 
ple combustibles, nor the common 
netab, produce any change upon 


boracic acid, as far as is at present 
known. If mixed with finely pow¬ 
dered charcoal, it is nevertheless 
capable of vitrification; and with 
soot it melts into a black bitumuii- 
iikc mass, which however is so¬ 
luble in watinr, and cannot easily 
be burned to ashes, but sub imes 
in part. With tho assistance of a 
distilling heat it dissolves in oils, 
especial I > mineral oils; and with 
this It yields fluid and solid pro¬ 
ducts, which impart a green colour 
to spirit of wiiio. W hen rubbed 
with phosphorus it does luit pre¬ 
vent its iiitlainmsitiou, but an earthy 
yellow matter is left behind. It is 
hardly capable of oxidiiig or dis¬ 
solving any of tile metals except 
iron and sine, and perfiaps copper; 
blit It coiiiliUies with iiwst of the 
metallic oxides, as it does with the 
alkuLi-s, and probably with all the 
earths, though ttie greater part ot 
its rombuiatioiis have hitherto been 
little examined. It is of great use 
111 unulyzing stones tliat contain a 
fixed alkali. 

The boracic acid has a more 
powerful attraction for lime, tlinii 
tor any other Jof the buNe.s, though 
it dues not leadily form borate of 
hint* liy adding u solution ot it to 
Ume-wali*r, or decomposing by 
lime-water the soluble alkaline bo- 
rate-i. Ill either cn.'je an insipid 
white ppwder, nearly insoluble, 
vv'liich is the borate of lime, is 
however precipiMted. The borate 
ot barytes i.s likewise an insoluble, 
tasteless, white pow’der. 

Jfergmun has ohiervt d, that mag¬ 
nesia, throw'll liy little and little 
into a snlufiou ol horacie luhi, dis¬ 
solved blow'iy, and the liquor ou 
evaporation att'orded granulated 
crystals without any regular form t 
that these crystiils were fusible in 
the fire without being decomposed: 
blit that aJcohol was sufficient to 
separate the boracic acid from the 
magnesia. If however some of tho 
soluble magnesian salts lie decom¬ 
posed by 'alkaline borates in a 
stitc of solution, an insipid and 
insoluble borate of niagiiesia is 
thrown down. It is probable, 
therefore, tliat Bergman’s salt was 
a borato of magnesia dissolved in 
an exG(>BB of boracic acid; which 
acid being taken up by the aleiiliolf 
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iho true borate of nagneHia -wua 
precipitated in a wUtu powder, 
and mistaken by bim for luug- 
ueaia. 

The boracic acid may 1)u united 
with potass, and forms two salts, 
mio ot which Is neutral, there being 
no more potass than ncressary to 
suturatc the acid; the other coii- 
tuining an excess. 

AVith soda the boracic arid forms 
two s.alts, one of which is borax, 
w'ell known in tlic arts, w'hich con¬ 
tains three times as muih soda as 
is necessary to saturate the acid; 
and thereby turning vegetaiile 
blues to green. The other is a neu¬ 
tral suit, with no more soda than 
necessary to saturate tlie boracic 
acid. 

One of the best known combina¬ 
tions of this acid is tlic n.ativc mag- 
uesio-calctireouH borate of Kaikberg, 
near Luucuberg: the ti'urjelsteiti 
of the Germans, cubic quartz oi 
various miucralogists, and boracUe 
of Kirwan. It is of a greyish white 
colour, Huiiietinies passing into the 
greenish white, or purplish. Its 
figure is that of a cube, incomplete 
on its twelve edges, and at lour of 
its solid angles; the coiupIe.tc and 
Incoiiipleti* angles being Uiametri- 
Uiilly opposite' to each other. The 
surfaces generally appear corroded. 
It strikes lire with steel, and 
scratches glass. Its specific gravity 
is as deterniiiied by M. 

Wobti'unih, who found it to be 
composed of boracic acid 0.U8, mag¬ 
nesia 0.1303, lime 0.11; with alu¬ 
mina 0.01, silcx 0.0*2, and oxide of 
Iron 0.007.3, all of which he consi¬ 
ders as ciismil. Its most remark¬ 
able property, discovered by Ilaiiy, 
is, that like the toiirmaliu it be- 
couu‘.s electric by heat, though little 
so by friction; and it lias four elec¬ 
tric poles, the perfect angles al¬ 
ways exhihitiiig negative eh'ctii- 
city, and the triturated angles po¬ 
sitive. 

Since tlie component parts of tliis 
native salt have been knoira, at¬ 
tempts li.ivc been made to iiuitato 
it by art; but no chemist has been 
able, by mixing lime, magnesia, 
and boracic acid, to produce^ any 
thing but a pidvcruleut salt, iiica- 

E uble of being dissolved, or exhi- 
itud in the ci'ystaUi/ed foymj und 
P9 
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witli the hardness of the borate of 
Kaikberg. 

It has lately been denied, how¬ 
ever, that this compound is really 
a triple suit. Yauqiieliii, exaniin 
iug this substance with Mr. Smith, 
who had [u considerable quantity, 
found the powder to efiervesce 
with acids; and therefore concluded 
the lime to be no essential part of 
the compound. They attempted, 
by using weak acids much diluted, 
to separate the carbonat * from the 
borate; but they did not succeed, 
because the acid attacked the borate 
likewise, though feebly. M. Stro- 
mager having afterwards supplied 
Vauquelin with some transparent 
crystals, which did not clTervesco 
witli acids, he mixed this powder 
With muriatic acid, and, when the 
solution was clfected by means of 
heat, evaporated to dryness to ex¬ 
pel ^e excess of acid. By solution 
in a small quantity of cold distilled 
Water, he separated most of the 
boracic acid; and, having diluted 
the solution, added a certain quan¬ 
tity of oxalate of ammonia, but no 
sign of the existence of lime ap¬ 
peared. To ascertain that the pre 
cipitation of the lime w as not pre- 
vcnteil by the presence of tho 
small quantity of boracic acid, ho 
mixed xith the solution a very 
small portion of muriate of lime, 
and a cloudiness immediately en- 
.‘^iied through the whole, ilcuce 
he infers, that tlie opacity of the 
uiagncsiau borate is occasioned by 
carbonate of lime interposed be¬ 
tween its particles, and that tlio 
borate in transparent crystals con¬ 
tains none. 

The borate of potash is but littlo 
known, though it is said to be ca¬ 
pable of supplying the place of that 
of soda in the arts ; but more direct 
experiments are required to esta- 
hlisl: this efiect. Like that, it is 
capable of existing iu two states, 
neutral and witli excess of base, 
but it is not so crystallizable, and 
assumes the form of porallelopi- 
peds. 

With soda the boracic acid forms 
two difi'erent salts. One, in. whicli 
the alkali is more than triple the 
quantity necessary to saturate the 
aLid, is of considerable use in the 
arts, and has long been known by 
K 2 



CHEMISTRY. 


the name of borax; under wbirh 
its history, and an account of its 
properties will be piven. 'Hiu other 
IS a neutral salt, not changing the 
syrup of \iolrts green, like the bo¬ 
rate with excess of biisc ; dilfi'ring 
from it in taste and solubility; 
cr) stallizing neither so readily, nor 
ill the sanio manner; not efllori's 
t'ont like it; but like it fusible into 
a glass, and capable of being em¬ 
ployed for the same purposes. 
This salt may be formed by saturat¬ 
ing the superabiinil.int soda in bo¬ 
rax with some other and, and then 
separating the two salts: but it is 
obviously more eligible, to s.iLurate 
the excess of soda with an addi¬ 
tional portion ot the horucic acid 
itself. 

Jlornte of ammonia forms in 
small rhomboidal crystals, u.isily 
decomposed by lire ; or m seales, 
of a pungent urinous taste, which 
lose till* crystalliiie form, and grow 
brown on exposure to the air. 

It IS \ery iiifficult to coiiibme tlie 
boracic acid with aliiinina, at least 
in the direct wa\. It has bei-n rt- 
comiuended, for this purpose, to .idd 
to a solution of borax a solution 
of sulphate of filiiiniiiii; but for this 
process the neutral borate* of soda is 
preft:rable, sinn*, if borax be em¬ 
ployed, the boda that is in txedSis 
may throw ilowu a prei ijiitate of 
alumina, wliicli might be mistaken 
for an earthy boiate. 

Thu boracic acid unites with silex 
by fusion, and forms with it a solid 
and pcniianent litreoiis compound. 
This borate of silex, however, is 
neither sapid, nor soluble, nor per¬ 
ceptibly altiT.iblu m tlie air ; and 
cannot lx* formed without the assist¬ 
ance of a violent heat. In the 
same maimer triple compounds 
may he formed u ith silex and 
borates already saturated with other 
buses. 

The boracic acid has been found 
in a disengaged state in several 
lakes of hot mineral waters near 
Mountc Rotondo, Berc.hiaio, and 
Cdstelloiiuovo in Tuscany, in the 
proportion of nearly nine grains in 
a hundred of w'.iter, by M. Hoeffer. 
M. Alascagui also found it adhering 
to schistus, on the borders of lakes, 
of an obscure white, yellow, or 
greenish colour, and crystallized in , 


the form of needles. He has like- 
wise found it m combiuatioii with 
aiiiinonia. 

According to Klaproth the na¬ 
tive lioracic acid found in Italy, 
contained:— 

Boracic acid.80 

Fcrriiginmis sulphate of\ .. 

mang.iiirsu . . . . j 

Sulphate of lime .... 3 


100 

BORA CITE. Roratu of magnesia 
Cl ntriiiiH, accus'ding tu V aiiqiieliii, 
boracic acid, and 10.0 iiiagiiu- 
si.i. It ocdirs in gypsum in the 
Kilkberg, in the duchy of Bruns¬ 
wick. Sper,*!'' gravity ‘i.oO. 

BOR k\. 'I III- origin of borax 
was for a long time unknown in 
Kiirope. IMr. Orill Abrab.ini inn, 
howev'er, sent some to Swcileii in 
the year 1772, in a crystalline form, 
as dug out of tin* i-arth in Thibet, 
where it is called pouiinxa, niy- 
pmiii, and uoiiiponn ‘ it is said to 
have been nlso touiid in Saxony, in 
some cnal pits. 

It does not .ippeartliat Iiorax was 
known to the iunieiits, then cJiry- 
sqcolla being .i v'l'ry dill'ereat sub- 
.stauce, eoniposed of tbe iiist of 
copp'-r, trituiated with uriuu. 'J’bu 
! word liorax is tiniud lor the first 
time ill tin- winks ot (JebiT. 

Borax is not only liminl in the 
East, hut likewise in South Ame¬ 
rica. Mr. Anthony (’un-r.i, a pliy- 

Mcian, eatcibh-ihed at P< ! .r„. 

us, that this salt is abunilantly ob¬ 
tained at the mines of Tli'|uiiitipa, 
and those in the iieighbourhnod of 
Esc.ipa, where it is used by the 
natives in the fusion of copper 
ores. 

The piirificatinn of borax by the 
Venetians and the Hollander i, was 
tor a long time kept secret. Chap 
tal finds, after trying all the pro¬ 
cesses ill till* large way, that the 
Aimjilest method consists in boiling 
the borax strongly, and for .a long 
time, with water. This solution 
being filtered, affords, by evapora¬ 
tion, crystals, which are somewhat 
foul, but may be purified by repeat- 
iug the operation. 

Purified borax is white, transpa 
rent, rather greasy in its fracture, 
aflcciiug the form of tiix-sided 
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piisma, terminating in thrcc-sidcd 
or six-aided pyrumids. Its taste is 
styptic ; it com crts syrup of violets 
to a green ; and when exposed to 
heat, it swisls up, hoils, loses its 
wattjr of crystallization, and be- 
roriies convertid into a porous, 
wliite,op.uiueuiass,conirnonly ealled 
Calcined llurax. A stronger lioat 
brings it into a state of quiet fusion ; 
hut the gljssjr suhstaure thus aUbnl- 
<‘d, niiJLh is trausparent, and ot a 
giernish-yelhiw inloiir, is .soluble 
ill WMtev, ;iiul efllori'Sce.s in the .nr. 
It reijiiires about eighteen times 
its Weight of water to dissolve it at 
the tempi‘r'itlire of sixty ilegrees 
of Fain eiiheit; but water .it the 
hmling heat dissolves three tirne.s 
tins quanLiLy. Its compnneut p.trts, 
acuiiiiUiig to Kirwan, are, bov.ieic 
acid ;i-l, soil.i 17 , water 47 . For an 
aciainiit of the neutral lioratu of 
soda, and other couiponuds of this 
and, see Bokai-ic Acid. 

Bor.ix IS used as an excellent 
flux in dociiiiastic operations. It 
enters into the coinpnsitina of re 
duenig fluxes, and is of the gie.itest 
use in an.il^.«is hy the hlow-pipe. 
It m-iy lie applied with adv.intago 
in gl.iss maaul.actiines ; for when 
the iii.sioi' tiiriii out bi'd, a siuall 
qii.iutity of bin.LX re-i .stablislic's it. 
It is mere e peii, llv used m sol- 
deiing ; it IIk- liisuai of tlio 

.'-uld< r, eae-'es it to tl(i\v, ,;u(l 

Keeps ... of tbe iiiei.ils in 

■1 soli or I'ie.iU st ite, wlsicli iacili- 
t.ite.'. liK Oi'er.it ion. i t is Si .ircely 
fit .my 1^,0 111 iiRdi ’ire. It-, .uid, 

1 .ille.l M./(,p’c .s/,//, IS used bv 

tKiiiie pb^M'i.'iis ; and It.s u.Miie suf- 
iuieiitty mill.. t its siippo.sed 
elli et-.. AliM'tl willi hlieil Lie, i.i 
the piopoiticu f.f oie> 1 .11 i. til tive, 
it reiidiTS the 1 ,m; s ilubh* by diges¬ 
tion in watei heated nisir boiling. 

IKHiON. Tbe boraiii, and being 
deiomposed li.i.-i been loiiiid toioii- 
Mst of oxygen, ,.iul a li.i,se railed 
boron. It must be etfeetc-d byiniv- 
ing it intimately with potassium, 
exposing tbe mixture to lie.it, then 
allowing it to cool, ami pouring on 
w.iter, a precipilaie ot boron is pro 
duced. It i.A solid, tasteless, ino¬ 
dorous, of .1 greenish brown colour. 
Its specific gravity is a little greater 
than that of water. 

BOTANY BAY EEjSIN uxudea 
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sponhaiieonsly from the trunk and 
wounded hark of the acarois ri'sini- 
fiTd of New Holland. IL .soon solidi¬ 
ties into pieces of a yellow colour. It 
melts at .i moderate heat, :iud when 
kindled eniitx a fragrant smoke. 

BOTKYOLUM-:, a variety of 
ihitiiolite toipid ill a bed of gneiss 
near Aremlalil m Norway. 

BUlJRNONITl'j.is a conihiiiatioii 
of antimony, sulphur, and lead. 

HOVE V COAL. Thiv is of a brown 
or brownish-black colour, and lamel. 
lar texture; the laniimu are Ire- 
queiitly flexible when first dug, 
though gcncr.illy tliey harden when 
exposed to tbe air. It i'ou.nsts of 
wood pcnetr.'itedwith petroleum or 
bitumen, niitl licqiiently conhuus 
pyrites, alum, aiid vitiiel ; its ashe.s 
.lilord a simill quantity of lixed .il- 
kali, according to tbi* Cerniaii clie- 
mists ; hut according to Mr. Milks, 
they contain none. By di.vtiliation 
It yields an ill-smelling liquor, mix¬ 
ed with volatile alkali <iud oil, part 
of which is soluble in alcohol, and 
part iii.soluble, being of a mineral 
nature. 

It IS found in England, Fr,-mce, 
Italy, Switzerland, Genuaiiy, Ice¬ 
land, Ac. 

B0^ LE’S FCMINO LIQUOR is 
the liydroguretted sulphuret of ani- 
moni.i, .1 I'oniliination of hydrogen, 
sulphur, iuid ammonia. 

BilAIN OF .ANIMALS. Tlie 
brain has long been kiiovPii to ana¬ 
tomists : but It i.s only of late years 
that chemists li.ivc fiaid it any at¬ 
tention. It is a soft white sub- 
fiiance, of a pulpy saponacenns 
feel, and little or no smell. Ex- 
Tioseil to a gentle heat, it loses 
moisture, shraik,-. to about a fourth 
of its original bulk, and becomcB a. 
teu.'icioiis mass of a gveeni.sli-brow’n 
colour. When completely dried, it 
bi-coiiie.s solid, and friable like old 
cheese. Exposed to a .strong heat, 
it gives out ammonia, .swells up, 
melts into a black pitchy mass, 
t.\fce.s fire, burns with much flanio 
ami a thick pungent smoke, and 
loaves a coal diflicult of uiciner.i- 

tlOII. 

In its natural .state, or moderately 
drii‘d, it re.aJily forms .in emulsion 
by tritiiratiou with water, and ia 
not separ.ited by flltv.ition. Tliia 
solution lathers liku soax) suds, but 
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docs not tiim' vepctable Mue ro- 
lours grfi*n. Heat throws down 
the dissolve^l Iirain in n flocculent 
form, and leaves an iilkaliiie phos¬ 
phate in solution. Acids separate a 
white coaguium from it; and form 
salts with bases of lime, soda, and 
ammonia. Alcohol too coagulates 
it. 

Caustic fixed alkalis act Tory 
powerfully on br.iin even (wld, 
eiolvhigmnch ammonia .md caloric. 
^V'ith beat they unite with it into 
a saponaceous substance. 

'Hie actiiiii of ;Ll(;ohul on brain is 
most remarkable. When Foiircroy 
treat(‘d it tour times in succession 
with twice its weiglit of well recti¬ 
fied alcohol, boiling it a quarter of 
an hour each time, in a long- 
necked matrass with .i grooved 
aHopple, the three first portions of 
alcohol, decanted boiling, deposited, 
hy cooling, brilliant lamina; of a 
yellowisli-whito colour, diimiiishing 
in qu.intity each time. The fourtli 
deposin d very little. The cerebral 
matter hud lost ^tlis ol its weight; 
and by the sponMneoiis deposition, 
•ind the suhsequeul evaporation of 
the alcohol, half of this w'ua reco 
vuied iu ucedly ci'ystals, large 
atales, or granulated matter. The 
other half was lost by volatilisation. 
This erystallijsed substance, of a 
tatty appearance, wfis agglutinated 
into a paste under the finger; but 
did nut mult at the heat ot boiling 
Water, being iiiercly softmied. At 
a liigher temperature it suddenly 
acquired a blackish-yellnw colour, 
and exhaled, during fusion, an ern- 
^yreumatic and ammoniucal smell. 
This shews that it is not analogous 
to spermaceti, or to adipocerc; but 
it seems more to reseiiihle the fat 
lamellated crystals contained in 
some biliary calculi, which, how- 
<‘ver, do not soften at a heat of 
2319 F. or become aiinnoniacal and 
crapyreumatic at this temperature, 
aa tho cfyxtalliue cerebral oil does. 

A portion of tliis concrete oil, 
tibparated from the alcoliol by eva- 
fioratioix hr tho sun, formed a gra> 
luilated pellicle on its surface, of a 
consistmico reseruhling that of soft 
soap. It was of a yellower colour 
than the former, and had a marked 
smell of animal exiradt, and a per¬ 
ceptible saline taste. It Was diffttsible 


in water, gare it a milky appear 
ance, reddened litmus jpuper, end 
did not become really oily, or fusi- 
hle after the maniiei nf an oil, till 
it had gh eii out ammonia, and de¬ 
posited carbon, by the action of fire 
or caustic alkalis. 

A similar action of .alcohol on 
the brain, nerves, and spinal mar¬ 
row, is observed after long macera¬ 
tion in It cold, when tliey are kept 
.'is iuiatoinicdl preparations. 

^'auq 1 H<llu found brain to con* 
tain iM 100 parts ;— 

Water.80.00 

White fatty matter . . . 4.63 
Kcddi.sh fatty matter . . 0.70 


Albumen.7.00 

Usmazonie.1.12 

Phosphorus.i.50 


Acids, salts, and sulphur 5.16 


100.00 

BRANDY. This well known 
fluid is the spirit distilled from 
wine. The greatest quantities arc 
made in Languedoc, wliero this 
manufacture, upon the whole so 
pernicious to society, first loin- 
itienced. It is obtained by distilla¬ 
tion in the usiml method, by a still, 
winch contains five or six quintals 
of wine, and has a capital and 
w-orm tube applied. Its peculiar 
flavour depends, no doubt, on tlie 
nature of the volatile principles, or 
e.ssenti:U oil, which come iwer along 
with it, and likewise, in some mea¬ 
sure, upon tho management of tlie 
fire, the wood of the cask iu which 
it is kept, &c. It is said, that our 
rectifiers imitate, the fl.iTour of 
brandy, by adding a small propor¬ 
tion of nitrous ether to the spirit 
of malt or molasses. See Al- 
COHU].. 

BRASS. An elegant yellow- 
roloured compound metal, consist¬ 
ing of copper combined with about 
ont‘-tli{rd of its weight of ziuc. The 
best brass is made hy cementation 
of calamine, or the ore of ziuc, 
with nanulatcd copper. 

It IS not easy to luiitc these 
two metals In considerable propor¬ 
tions by frisiun, because tlie ziuc is 
burnt or Tolatilizcd at a heat infe¬ 
rior to tliat which is required to 
melt copper; but they unite yezy 
well in the way of cementation. 
In the braaa tpoxks, copper is gra- 






nulafed by pouring it tlirough a 

E late of iron, perforatoil with ariiall 
oh'H and Intod with clay, into a 
(jnantity of water about four feet 
deep, and continually renewed : to 
prevent the dangerous explosions 
of this metal, it is necessary to 
pour but a small quantity at a time. 
There are various methods of com¬ 
bining this granulated copper, or 
other small pieces of copper, with 
the vapour of zinc. Calamine, 
which is an ores of zinc, is pounded, 
^,^lciued, and mixed witli the divid¬ 
ed copper, together with a portion 
of charcoal. The*e being exposed 
to the heat of a wind fiiniace, the 
zinc becomes re.vived, rises in va¬ 
pour, and combines with the cop- 
ef. Which it converts into brass, 
he heat must be continued for a 
greater or lees number of hours, 
according to the tliickuess of the 
pii'ces of copper, and other circum¬ 
stances ; and at the end of the 
prneess, the hoat being suddenly 
raised, causes the brass to melt, 
and occupy the lower part of the 
cmcihlc. The most scientific me¬ 
thod of making brass seems to he 
that mentioned by Cramer. Tlie 
powdered (.iT.tminc, being mixed 
with an equal qn.intity of charcoal 
and a portion of clay, is to be ram¬ 
med iuto .*i melting vessel, and a 
quantity of copper, amr>unting to 
two-thirds of tlie weight of cal.a- 
mine, must be placed uii the top, 
.and covered with charcoal, ify 
this management the volatile zinc 
nseends, and converts the copper 
into brass, which flows into the 
rammed clay; consequently, if the 
calaniine contain lead, or any other 
met.ai, it will not enter into brass, 
the zinc alone being raised by the 
heat. 

A fine kind Of brass, which is 
supiiosed to be made by ceinen- 
tauon of copper plates with cala- 
iiiine, ia hammered out into leaves 
in (iermauy ; and is sold very cheap 
lu this country, under the name of 
Dutch gold, or Hutch metal. It is 
about five times as thick as gold 
leaf; that is to say, It la .about one 
sixty-thousandth of ah inch thick. 

BIUSSICA RUBRA. Tlie red 
cabbage deserves the attention of 
the chemist from its yielding a 
test both for thd acids afld alkalis. 
1U3 


Dry some loaves at the fire till they 
become crisp, and then pour hot 
water upon them, and the infusion 
produced, which is naturally blue, 
will turn green with alkalis, and 
red with acids. 

BIlAZIli WOOD. The tree that 
affords this wood, tiie cxsalpina 
crista, is of the growth of the 
Brazils in South America, and also 
of the Isle of h'rance, Japan, and 
elsewhere. It is chiefly used in 
the pro( ess of dying. 'Die wood 
is considerably hard, is capable of 
a good polish, and is so heavy that 
it sinks in water. Its colour is pale 
' when newly cut, but it becomes 
deeper by exposure to the air. 
The v.lrious specimens differ in the 
intensity of ^eir colour; but the 
hfiivicst is reckoned the most valu¬ 
able. It has a sweetish taste when 
chewed, and is distinguished from 
red Sanders, or sandal, by its 
property of giving out its colour 
with water, which this last does 
not. 

If the brazil wood be boiled in 
water for a sufficient time, it com¬ 
municates a fine rod colour to that 
fluid. 'JTie residtii* is very dark co¬ 
loured, and gives out a considerable 
portion of colouring matter to a 
solution of alkali. Alcohol extracts 
the colour from brazil wood, as does 
likewise the volatile alkali; and 
both those are deeper than the 
aqueous solution. 'I'he spirituous 
tincture, according to Dufav, stains 
warm marble of a purplisli red, 
which on increasing the lieat be¬ 
comes vioU't; and if the stained 
marble be covered with wax, and 
considerably heated, it I'.hanges 
through all the shades of broM’n, 
and at last becomes fixed of a cho¬ 
colate colour. 

Dio colours produced by this 
wood are not very permanent. 

BREAD is composed of flour, 
W'hich is the farinaceous matter of 
grain ground in a mill, and sepa¬ 
rated from the bran by sifting or 
bolting. Flour contains a small 
quantity of mucilaginous saceh.'irine 
matter, soluble in cold water, much 
starch, which is scarcely soluble in 
cold water, but combines witli t^t 
fluid ^ hent, and an adhesive 
grey substance, insoluble in water, 
alcohol oil, or other, and resembUng 



CHEMISTRY 


an animal aubstance in many of 
itii properties. Tlie action of )icat 
and fermentation produces a cbanfirt' 
on these substances. In order to 
make bad flour appear white, and 
to yield a light porous bread, the 
liondon bakers add a portion of 
alum, the larger in quantity arcord- 
ing to the infiTiority of the flour, 
which rciid*'rs the l)r<>ad very un- 
Avholesnme to tlie cciustiintion. 

HRFiCtUA. An Italian tiirm, fre¬ 
quently used by our niincralogiiMl 
ivnti'rs to denote such coinpouiid 
stones as ;ire coniprt:.eil of aggluti¬ 
nated frapmuirs of coiisid<>rahle 
size. AMieii the agglutinated parts 
are rounded, the stone is called 
poddiug-sioiie. Breccias are deno¬ 
minated according to the nature of 
their f-oiupoiieiit parts, 'ihus w(‘ 
hare cahan-ous I)ret*Ha"<, or mar 
bles; and siluuous hrefioas, which 
are still more niiinitely elassed, I 
according to their varietii's 

IIKKWING. See Rlck, Alco- 
and liN tation. 

BRICK. Among ihe numerous 
hr.Ynchcs of the gcner.al art of 
fashioning argillaceous earths into 
iiseliil forms, and afterwards har¬ 
dening them by fire, the art of 
making bricks and tih-s is by no 
ineai's one of the least useful. 

('i iiirnon clay is scarcely ever 
found in .1 state approaching to 
puriiv iUi the surface ot the earth. 

It ustiallv contains a hirge propor¬ 
tion of .silicious (‘arth. itergmann 
e\.a.mncd several clays in theiieigh- 
hourhoud of (’psal, and made bricks, 
vhi(h he baked with various de¬ 
grees of lu'at, sulfored them to cool, 
inmier.ed them in w'ater for a con¬ 
sider,ihie time, and then exposed 
tlieui to ihe opeu air for three 
yiMrs. They were formed of clay 
find sand. The hardest were those 
into the composition of which a 
fourth part ot a.md had entered. 
'J’hf.K(* which had been exposed for 
the : hertest time to the fire were 
almost totally destroyed, and crura- 
liled down by the action ot the air; 
hiich as had been more thoroughly 
liiirned sutlered loss damage ; and 
in those which had been formed of 
clay alone, and were half vitriiled 
liy the heat, no change whatever 
van produced. 

On the whole ho obserres, that, 
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the proportion of sand to he used 
to any clay, in making bricks, must 
be greater the more .such clay i.<» 
found to contract in biirmng ; hut 
that the host clays are tliose which 
lu'ed no sand. Bricks should be 
well burned ; but no litrification is 
nerehsary, nhen tlu'y can be ren¬ 
dered li.iTil eiiiiiigh liy the mere 
action ot the heat. Where 11 vitre- 
ors cruit might bo deemed iieccii- 
sary, he recoiiimonds the projection 
of a (Uu! i]U lutity ef s:ilt into tlio 
hiniaee, w Inch would produce the 
«■fK*ct iu the s.e"e manner as w 
seen in tJie l.ibricatioii of the 
Kuglish pottorv called stone-ware. 

A kitid ol. bricks, called fiTe-bTick,s, 
•iri" made from slate-clay, which are 
very hard, heavy, aud contain a 
laruo proportinii of sand. These 
aro e.hielly used in the Loii.stnictioii 
of furnaces for stoani-eiigiiies, or 
other large works, and in Imingtlie 
ovi'iis of glass-hou‘.e8, as they will 
stand any degree of heat. ludecd 
they shonlvi always ho employed 
where fires of any intensity an: 
required. 

BRICKS (FLOATIXC.) It ap¬ 
pears tliat a .-.pecu's of brick, which 
ilo.ated in w.iter, was inado by thu 
ancients. 

BRIM.STONE. Sulphur in hard 
solid masses is so called. See .Sbt.- 
I'Hen. 

IJRIONIA ALBA is a pl.ant 
whiih has some »atharlic powers, 
aud accordingly was admitted iiilo 
the phaniiiicopot ia. It is found up¬ 
on analysis to consist of stareh, 
with a bitter principle, soluble in 
uater and ali ohol, some guui, a 
vi'geto-auinia! matter, precipitaolc 
by infu.>iioii of galls, some woody 
fibre, a little sugar, and tuperina- 
late and phosphate of lime. 

BUOGATl'jLLO. A calcareous 
s<o:n' or marble, composiMl of frag¬ 
ments of four colours, wliite, grey, 
yellow, and red. 

BRONZE. A mixed metal, con¬ 
sisting chiefly of copper, with a 
small proportion of tin, and some¬ 
times other metals. It is used fur 
casting statues, cannon, hells, and 
other articles, in all which tlie pro¬ 
portions of the ingredionts vary. 

When tin is melted with coppeva 
it composes the compound called 
bronze, lu tliis metal the spucifle 
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gravity is always greatnr than 
would be deducc*d by computation 
from tlio quiintitiefl and specilic 
gravities of its component parts. 
The uses of this hard, sonorous, 
and durable composition, in the 
fabrication of cannon, bells, statues, 
and other articles, arc well known. 
Jironses and hcll-metals arc not 
usually inadfi of copper and tin 
only, but have nthei- admixtures, 
consisting of lead, zinc, or arsenic, 
according to the motives of profit, 
or other indiicenicnts of the artist. 
Jiut tliu attention of the philoso¬ 
pher is more particularly directed 
to the mixture of copper and tin, 
on account of its being the sub¬ 
stance of which the speculiims of 
reflecting telescopes are made. See 
Spkcui.um. The ancients made 
C/iitting instruments of tins alloy. 
A dagger analyzed by Mr. Hielm 
consisted of 6^ copper, and IC^ 
tin. 

miONZITT!. Tliis mineral has a 
resemblance in it's lustre to bronze', 
its specihc gra-^ ity ib 3.2. It is com¬ 
posed of 


Silica . . . 

GU.O 

Magnesia . . 

2».5 

Oxide of iron 

10.5 

Water . . . 

00.5 


100.0 


HIinWN SPAR, OR SJHERO- 
CAIiCJTK, also called Pearl Spar, 
is t otnposed of 

Carbonate of lime . . . dO.lO 
Carbonate of Magnesia . 4-1.3fl 
Oxide of iron .... 3.4U 

Manganese.1.30 

Loss.1.52 


, 100.00 
RRUCIA, OR RRUCINE,i3 a new 
vegetable alkaline. I’hc name of 
hritchie has been given from Mr. 
lirure, the Abyssiniiui traveller, 
having first made known the tree, 
the falsi* Angustura, nr Jirun'a anti- 
ttysenterirm ; from the bark of 
which, the new alkaline suhstunco 
is obtained. Tlie crystals of brucine, 
W'hcn obtained by slow evaporation, 
are oblique prisms, the bases of 
which are parallelnigrains. When 
deposited from a saturated solution 
in boiling water by cooling, if is in 
bulky plates, somewhat similar to 
boracic acid in appearance. When 
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in this state, the vatet nay be 
forced out of it by compression. It 
is soluble in 500 times its weight of 
boiling water, and 850 times its 
weight of cold water. Its taste is 
exceedingly bitter and acrid, and 
continues long in tlic moutli. Given 
in doses of a few grains, it is poi¬ 
sonous, and acts upon animals in 
the same way as strychnine. It is 
not altered by exposure to air; 
it may be melted by heat at a little 
above 212 ^, without decomposition, 
and tlius appears like wax. When 
exposed to a strong heat it is de¬ 
composed. It combines with the 
acids, and forms neutral and bi- 
salts. All these salts easily crys¬ 
tallize. 

'J'he action of brucine on the ani¬ 
mal system is analogous to that of 
slryclaiilic, but compared with it, 
its force is not more than as 1 to 
12. It induces violent attacks of 
f etaniis ; it acts on the nerves with¬ 
out attacking the br.iiii, or injuring 
the intellectual facullies. It re¬ 
quired four grains to kill a rabbit; 
and a dog liaviiig t.ikcn three grains, 
hufl'ered severely Imt overcame tlio 
poison. It is suggested that tlie 
alcoholic extract of tlte Angustura 
bark may he used with adiautago 
in place of the extract of the vomica 
nut. it app(‘aTs that this alkali is 
combined in the bark with gallic 
acid ; the hark contains, besides, a 
fatty nnitter, gum, a yellow colour¬ 
ing matter, sugar in \<Ty small 
ipiantities, and iigrieoiis fibre. 

BRUNSWICK^GUKEN. This is 
an aiiimoiiiaco-muriate of copper, 
much used for papt'V-liangiiig!), and 
oil the continent in oil paintaig. 
See, Copi'KU. 

BLTTliR. Tlie oily inilammablo 
part of milk, wliicli is prcpaicd in 
many countries as an article of 
foocT. The common mode of pre¬ 
serving it is by the addition of salt, 
which will keep it good a consider¬ 
able time, if in suflici<*nt quantity. 
Mr. Eaton informs us, in his Sur¬ 
vey of the Turkish Empire, that 
most of the butter used at Constan¬ 
tinople is brought from the Crimea 
and Kuban, and that it is kept 
sweet, by melting it while fresh 
over a very slow foe, and removiug 
tlie srum us it rises. He adds, that 
by meltuig butter in tbo Tartaiiiiu 
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manner, and Chen salting it in onrs, 
he kept it good and fine-taiited for 
two years; and that this melting, 
if carefully done, injures neitlier 
the taste nor colour. TlieTiard, ton, 
Tecomniends the Tartarian method. 
He directs the melting to be done 
on a water-bath, or at a heat not 
exceeding 180 *^ F.; and to be conti¬ 
nued till all the caseous matU'r has 
subsided to the bottom, and tbe 
butter is transparent. It is then to 
l>e decanted, or strained through a 
cloth, and cooled in a mixture of 
ponaded ice and salt, or at least in 
cold spring water, otherwise it will 
become lumpy by crystallizing, 
nnd likewise not resist the action of 
the air so well. Kept in a close 
•vessel, and in a cool place, it will 
thus rein.tin six months or more, 
nearly as good as :it iirst, particu¬ 
larly after tlu* top is taken off. If 
beaten up with one-sixth of its 
weight of the cheesy matter when 
used, it Mill in some degree Tesem- 
ble In sh butter irt appearance. 
The taste ot rancid butter, he adds, 
may he much corrected by melting 
and cooling in this manner. 

Hr. Anderson h:is reconiraended 
anothi'r rniid(‘ ot curing huttei’, 
wiiich IS as inlloMs : Tiiki' one part 
of sugar, one of nitre, uud tu'o of 
tile best Spanish great suit, and rub 
them together into a line powder. 
This compn.sitinn is to be mixed 
thoroughly wth the butter, as soon 
as it IS completely freed from the 
milk, in the proportion of one 
ounce to sixteen ; and the butter 
thus prepared is to he pres.sed tight 
into the vessel prepared for it, so 
as to leave no \ .icuities. This butter 
does nut taste well, till it has stood 
nt least a fortnight; it then has a 
rich marrowy llavour, that no other 
butter ever acrpiircs ; and with pro¬ 
per care may be kept for years in 
this climate, or carried to the Rast 
Indies, if packed so as not to melt. 


In the intevioT parts of Africa, 
Mr. Park informs us, there is a tree 
much resembling the American oak, 
producing a nut in appearance 
soniowhat like an olive. The ker¬ 
nel of this nut, by boiling in water, 
affords a kind of butter, which is 
whiter, firmer, and of a rii her fla¬ 
vour, than any he ever tasted 
made from rows* milk, and will 
keep M'ithont salt the nholo year, 
'ihe iidtirus call it sfna foulou, or 
tree butter. Largo (|iiiuititiea of it 
are made every season. 

BUTTER OF AMT.VfONY. See 
Axtiuon V. 

BUTI’KR OF CACAO. An oily 
concrete white matter, of a firmer 
consistence than suet, obtained from 
the cacao iiiit, of which chocolate i.n 
mode. The method of separating it 
consists in bruising the cacao and 
boiling it in water, llie grealei 
part of the superabundant and nu- 
cornbined oil contained in the nut 
is by this means liquefied, and rises 
to the surface, where it sM'ims, and 
is left to congeal, that it may bo 
the mure easily taken off. It is 
generally mixed with small pieces 
of the nut, from which it may be 
purified, by keeping it in fusion 
without water in a pretty deep 
vessel, until the several matters 
have arranged Uiemselves accord¬ 
ing to tlieir specific gravities. By 
this treatment it becomes very pure 
and white. 

flutter of cacao is without smell, 
and has a very mild taste, when 
fresh; and in all its general pro¬ 
perties and habitudes, it resonible.s 
f.it oils; among which it must tlicre- 
fori! he I'.lassed. It is used as an 
ingredient in pomatuiii‘i. 

Bb'JTER OF TlN. See Tin. 

BYSSOLITE. A massive mineral, 
in short and somewhat atifffilanieiits, 
of an olive-green colour, implanted 
perpendicularly like moss, on th« 
surface of certain stones. 


C 


CABBAGE (Rrd) yields an ex¬ 
cellent test to ascertain the pru¬ 
dence of acids and alkalis. Seo 
Brassica. 

CACAO (Butter of) See Caoao. 
KMl 


GACHOLONO. A variety of 
quartz found in Greenland, Iceland, 
and the Ferroo Islands. It is not 
fusible by the blow-pipe. Specific 
gravity 
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CADMITTM, ia a Tnutal which 
liati brcii diHcoverod in tlie carbo¬ 
nates and silicates of zinc. 

it may be i)vofured by digesting 
the ore in munatic acid, by which 
a mixed muriate of zinc and cad¬ 
mium is obtained, it should be eva- 
porated^ to drynesi, and _ re-dis¬ 
solved in water. If cadmium be 
present the solution affords a bright 
yellow precipitate with sulphu¬ 
retted hydrogen,and upon imniers- 
ing into it a plate of zinc, melallic 
cadmium is precipitated, which 
may be fused into a button in the 
usual way. 

The physical properties of cad¬ 
mium closely resemble those of 
tin; its specific gravity is 8.63. It 
fuses and volatilizes at a tempera¬ 
ture a little below that required by 
tin. Air docs not act upon it ex¬ 
cept wh(>n heated, when it forms 
an orange-coloured oxide, not vo¬ 
latile and easily reducible. 

Oxide of cadmium readily dis¬ 
solves in acids, it is precipitated 
by potash in the state of a white 
hydrated oxide soluble in ammonia. 
Sulphuretted hydrogen forms a 
3 eliow precipitate, and zinc throws 
doM'n metallic cadmium. 

Cadmium unites pasily with most 
of the metals, W'hen hcatcid along 
with them out of contact of air. 
M>'-st of its alloys arc brittle and 
colourless, lliat of copper and 
cadmium is white, with a slight 
tinge of yellow. Its texture is 
composed of very fine plates. 
Tntty usually contains oxide of 
cadmium. 

C'VVKEIN is obtainedJjy adding 
rauriMte of tin to an iTifusion of 
nnroasted coIlV-e, and Jifterwards 
decomposing the precipitate thus 
produced by sulphuretted hydro 
gen. On the surface will be found 
a liquor of a peculiar bitter, w'hich 
will occasion a green precipitate in 
concentrated solutions of iron. If 
this liquor be evaporated, a sub¬ 
stance will be left behind, yellow, 
and transparent like horn. The 
solution is iin excclh’nt ti'st to as¬ 
certain the prescnci" of iron.* 

CAJEPDT OIL. The volatile oil 
obtained from tlie leaves of the ca- 
jeput tree. Cajepiita olficinaruni, 
the melalenca Icucadendron of 
Linnteiu. The tree which foniuhca 
lOT 
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the cajeput oil is frequent on the 
mountains of Amboyna, and other 
Molucca islands. It is obtained by 
distillation from tlie dried leaves of 
the smaller of two varieties. It is 
prepared in [g^reat quantities, espe¬ 
cially in the island of Besuda, and 
sent to Holland in copper flasks. 
As it comes to us, it is of a green 
colour, very liuipid, lighter than 
water, of a strong smell, resem¬ 
bling camphor, and a strong pun- 

f ent taste, like that of cardamons, 
t burns entirely away, without 
leaving any residuum, it is often 
adulterated with other essential 
oils, coloured with the resin of 
mil-foil. In the genuine oil, the 
green colour depends on tiic pre¬ 
sence of copper; for when rectified 
it is colourless. 

CALAMINE, o» LAPIS CALA- 
MINARIS, is a native carbonate of 
zinc, being the principal ore from 
which that metal is extracted. 

CALCAREOUS EARTH is the 
same as lime, of which there are 
various combinations, as marble, 
limestone, marl, gypsum. Calca¬ 
reous earth exists in .immense 
strata in many countries, and some 
iminciisc ranges of mountains are 
composed of it. Vast quantities of 
marine shells, and the bones of 
animals, are found embedded in it. 

Tliree-fiftlis of the surface of the 
globe are covered by the sea, tho 
average depth of which has been 
estimated at from five to ten miles; 
but great changes have taken place 
in the jelative position of the pre- 
.sent continents with tlie ocean, 
which, in former ages, rolled its 
waves over the summits of our 
highest mountains. 

Of this, demonstrative proofs 
exist in our own island and in va¬ 
rious parts of thi‘ world. The cal- 
c.^reous nr lime-stoiio mountains in 
Herhyshire, and Craven in York¬ 
shire, rise up to tho height of about 
*200(1 feet aliove the present level of 
the sea. 'Ihey eonlaiu through 
tlieir whole extent fosMi remains of 
zoophyte.H, ^hcll-fisll, and marine 
animals, hut move abiind.intly in 
some parts than in otlu*rs. 

l^articuhiT species occupy almost 
exclusively distinct Ix'ds, and in 
some situations the whole mass ap¬ 
pears a compact congeries of these 
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marine Organic reina!na< In Derby- 
shire the beds of lime-stone are se¬ 
parated by different beds of a stone 
called toad-stone, varying in thick 
ness from 50 to 15U feet, in which 
are no organic remains; but w e 
meet with them again wheiic\cr 
'we come to the lime-htonc cither 
Above or below the toad-^tonn. 

The distinct cliarauters which the 
separate beds in these momitains 
resent, prove that they liave not 
een brought there by any sudden 
inundation. They must have re¬ 
mained for ages under the ocean 
prior to their elevation above its 
surface. 

l“ho mountains of the Pyrennees 
arc covered in the highest part at 
3Vfont Perdu with calcareous rocks, 
containing impressions of marine 
animals; and even where the im¬ 
pressions are not visible in the 
lime-stone, it yields a fetid cadaver¬ 
ous odour when dissolved in acids, 
owing, in all probability, to tbe 
animal matter it contains. Mont 
Perdu rises IDj.^OO feet above the 
level of the sea; it is the highest 
i(ituation,in which any marine rc- 
iriaiiis hii\ e been found in Europe. 
In the Andes they have been ob¬ 
served by Humboldt at tlic height 
of M,000 feet. 

In England, the calcareous moun¬ 
tains contain no remains of vege¬ 
tables ; but, in the thick beds of 
nliale and grit-stone, lying upon 
them, are found various vegetable 
impressions, and above these regu¬ 
lar beds of coal, with strata con¬ 
taining shells of fresh-watefr mus¬ 
cles. In the eiirtliy Imic-htonc of 
the upper strata arc sometimes 
found fossil tl.it fish, with impres¬ 
sions of tlic scales and bones ixuitc 
distinct; and l.istly, in and under 
the thick beds of clay covering 
chalk, in tbe southern ctmnties, 
the bones of the rhinoceros, the 
elephant and the mamnioth, are 
not uncommonly discovt'red.- 

llu* sagacious naturalist Cuvier 
has examined these bones from 
different parts of the vvorhl witli 
much attention, and has ohseived 
characteristic variations of struc¬ 
ture, wliiib prove that they belong 
to animals nut now existing on our 
globe: nor have many of the 
various zoophytes and shell-fish, 


foimd in calcareous rocks, been 
discovered in our present sea.s. 

The fossil remains of .'luimals not 
now in existence, entombed and 
preserved in solid rocks, present 
us vvitli diiTubb' mnuuuient.> of tlic 
great changes which our planet b.i.s 
iiiidergDue iii former age.s. M'e 
.are leil to a period when the vvatcors 
of the ocean have covered the sum¬ 
mits of our highest mountains, and 
are irrc><istibly compelled to admit 
one of two conclu.sions, cither that 
the sea has retired and sunk down 
below its former level; or some 
power, operating from beneath, has 
lifted up the isl.mds and continents, 
with all their hills and mountains, 
from the w.itery abyss, to their 
pre.sent elevation above its surface. 

Wi! are .lUo led to infer that great 
revolutions have tsiken plaee at 
distant periods of time. The inun¬ 
dations which buried vegetables 
and quadrupeds in distinct .separate 
strata, were sub.sequent to eai h 
other, and were both xn^^terior to 
the formation of tlie lime-stone 
resting upon prim.ary rocks; for 
different organic remains are not 
found existing together, except in 
tho.se stony massus wliich are 
funned from the debris or frag¬ 
ments of rocks 'and strata broken 
down and again cousolidiitud into 
iiniuen.si- massi's and strata. 

CALC-Sl’AR, UR CALCAREOUS 
SPAR, is the caibonate of lime 
formed into crystals. The foniis of 
the cryst.il.s ajiioimt to some hun¬ 
dreds. The colours are grey, yel¬ 
low', red, gieen, and sometimes 
blue. 'I'll!' .specific gravity is about 
2.7. It con.sists of 45.G carbonic 
acid, and lime. It may be 

dissolved in muriatic arid very 
easily, and it will effervesce vvith 
all acids. Some varieties arc pbos- 

f ihoTcscent on hot coals. It is 
oiind in tlie veins of all rocks. 
Derbyshiri; produces a great va¬ 
riety of very beautiful specimens 
of spar. 

CALf’EDONY is a mineral which 
has been so naumd from Calccdoii, 
a town ill Asia Miu<jr, where it was 
anciently found. There are a va- 
■riety of species. The cniumon cal- 
cedony oecurs of various colour, 
white, grej, blue, yellow, green, 
brown. It consists of very pure silica 



C A f, 


C A L- 

with a {small ati5ition of water. It 
IM iiifudiblu. SpeiaAc gr.ivity 2.(>. 
Very hue stalactitical sp(;ciiiiuus of 
culcedouy have Iiuen found in the 
mines in Cornwall. The aii)>-spe' 
cies of culcedony, heliotrope, cln y- 
Kupraat’, phisiua, onyx, sard, and 
sardonyx eornehaii. 

CALC SlM'Kll is a atsilaetitioal 
carlioiri.ite of lime, which is usually 
formed by the water ouz.ng through 
the I'uof of a eaveru or a hiiilge. 
Wliun there is a super abundance of 
cariMinic arid in lime it is <lissol\ed, 
but when part ot the carbonic and 
make its escape, the lime is prei i- 
pitated, and on tiie caverns forms 
the stalactites; and sometimes it 
drops to the bottoin of tiie cave or 
cavern, and forms it.^’eU’ into .ill 
m.mner of he.intiful pluiutastic 
shapes. The grotto of Antiparos, 
in one of the isl.mds in tlic Gre¬ 
cian Archipelago, is a very famous 
instance. 'Five calc sinter hangs 
usually in pendulous conical rods 
or tubes, inamellated, massive, aud 
in various shapes. Its lustre is silky. 

CALCilANTUM, an expression 
in Pliny, and means copperas. 

CALCINATION. The. fixed re¬ 
sidues of sucli matters .as li.avu 
undergone eomhustion are called 
cinders in enmmou huiguage, aud 
calees, or now more commonly 
oxides, by chemists ; and the oper¬ 
ation, v'heii considi red witli regard 
to tlicse residues, is termed calci- 
ii.ition. lu this general way it has 
likewise been applied to bodies not 
really combustible, but only de¬ 
prived of some of their priuciple.s 
by beat. Thus we hear of the cal 
cinution of chalk, to < (invert it into 
lime, by diiving utf its carbonic acid 
and water; of gy psuiii or pListor 
stone, of alum, of Ixirax, and other 
saline bodies, by which they are 
ilcprivcd of their water of crystal¬ 
lization ; of hones, which lose tlieir 
volatile parts by tliis treatment; 
aud of various other bodies. 

('ALCllJM. This is the. metallic 
ba.sis of lime, and was discovered 
by Sir Hiuiiphrey Davy, in the same 
iiiuuiiir as barium alrisidy describ¬ 
ed. Wlii‘u gently heated it absorbs 
oxygen and becomes oxide of cal¬ 
cium or lime. Lime is found a na¬ 
tive united with carbonic, sulphu¬ 
ric, phosphoric, and fluoric acids, 


it unites uiili sulphur, rhlorine, 
anodyne, aiid phosphorus, in diffe¬ 
rent Mrop()rtiou.s. See Limu. 

CALCULUS. See Bilk, and 
I'UiN vHY Calculi, 

CALOMEL, a submuriate of mer¬ 
cury much used in medicine. 

CALORIC. As most of the ope¬ 
rations of (nature and of experi¬ 
mental chemistry arc ettccted by 
means of a change of temperature, 
a familiar acquaintance with th« 
principal phenomena of heait, be¬ 
sides being in itself most interest¬ 
ing, is necessary to enable to pro¬ 
secute philosophical inquiry. Tlu« 
subject, as usually treated by che¬ 
mical writers, is extremely obscure 
and diilicult of comprehension : we 
have eudeavoiiTod to simplify it as 
much as possible in the following 
article, originally intended as a part 
of an elementary treatise on che¬ 
mistry. The word heat has a two. 
fold signification. Virst, it uieaii.'i 
that sensation which we experience 
when we say a thing is hot. For 
instance, if I touch a tea-pot, with 
hot water in it, 1 say, I feel hr-at. 
If 1 put my hand near the fire L 
feel neat. Ilie word heat alse 
means, that substance or property 
of bodies which occasions this sen¬ 
sation. Thus we say, there is heat 
in the water in the tea-pot, and 
there is heat in the fire. It is with 
heat, used in this hist sense, that 
we are now concerned. It ban 
often hceii dciioiiiinated raloric, by 
way of distinction from tlie sensa¬ 
tion it produci'S. 

Philosophers have found eovisi- 
derahle dilRculty in determimhg 
what was the cau.se of caloric. 
Some have imagined that it was not 
a distinct substance, but was only 
occasioned by a certain motion oT 
the particle.s of bodies; and as 
sound 1ms no distinct existence in¬ 
dependent of the motion of bodieu 
which excite the sen.sation on our 
nerves, so also they supposed heat 
was not an independent substance, 
hut arose from the motion of thu 
component particles of bodies. In 
this opinion tlioy were fortified by 
observing, that when heat wa.i pro¬ 
duced, as in boiling water, thero 
was a motion of the particles, and 
also that friction, haiiiuicTiiig, fiir- 
mentatiun, and internal chiuigca of 

L. 
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tbc particles of bodies produced 
heat. Tbc moru general opinion at 
present is, tliat heat iri a separate 
anil distinct substance, of extreme¬ 
ly minute particles, dilllisod in dif¬ 
ferent proportions, and in different 
iiioclilications throughout the other 
bodies in nature; and there are 
many experiments and facts which 
render uis opinion very liighly 
probable. 

If a blacksmith wish to strike a 
light, or to make .a tire, be has only 
to take a piece of iron, and hammer 
it on his un>il, and it M>on becomes 
red-hot. llie hammering, it is sup¬ 
posed, forces out the particles of 
heat, which had forTuerly been ui a 
dormant state in the iron. This is 
rendered the more probable from 
the circumstance that iron so treat¬ 
ed cannot be heated in this manner 
a second lime, but if it be heated 
again in the fire it .u'i}uires the pro¬ 
perties of giving out Ik at on bidng 
hammered as before. Kl.istlc steel 
whii h has the property of reeover- 
ing its form on being bi'tit or struck, 
will not prodiici* lie.it by hammer¬ 
ing. Ki'iiiuit. red iron becomes 
more .solid, or has greater specific 
gra\ ity than it had hefoi'e. 

Co/ji/noM tur, if \utldenlii con- 
dt tusui, girei iiiit svjficicnt heat fo 
iitiht liiutcr. —A springe for this 
purpose is in common use in l-Vance, 
and is ul.su known in tins country, 
'('lie particles of lire are supposed 
to he forced out by tlie compression 
in the same maiiuer ua water is 
forced out by the compression of a 
sponge. 

FrivVmi irill produce heat .—^Thc 
savage Indians make a fire by rub¬ 
bing two pieces of dry wood toge¬ 
ther. A fire i.H sometiines produced 
in a forest by one brunch rubbing 
into another by the motion pro¬ 
duced by the wind. Iho axle-trees 
of carriuges are often set on fire by 
tlie friction : similar accidents m.iy 
occur in other machines if care be 
not taken to apply grease or other 
substances to ^minish the frii;tion. 

Percussion viUl produce heat .— 
Two hard stones struck against one 
another give out sparks. A knife 
or even a piece of glass held to a 
grindstone in modou will do the 
same. IVo swords striking against 
each other give out sparks. Firo 
ilU 


is seen given out from the percus¬ 
sion of the horses' sJioe.s on the 
.stones of the street. A Hint and 
piece of steel is commonly used to 
light tinder, lii the lork of a gun 
we see the same means employed. 
So great i.s the hi*at produced by 
Uiese iiie.uis, th.ic if the sparks* 
which arise from the pereiission of 
fluit and steel be received on a 
piece ot white paper, and examined 
by a microscope, it will be seen, 
that pieces ot tlie iron have hei*u 
struck off and melted by the heat, 
as the p.irtii les will be found to be 
of a round shape. 

H'/ietieier tuo bodies are mixed 
together, and they unite, and occupy 
ipiuc than they dUt, then heat 
IS given nut. —Measure %ery exactly 
some Kiilpliuric acid and also an 
etjuul quantity oi water, anil mix 
the two together : it will be seen 
by measurement, tb.it they occupy 
less room when united. Hy mixing 
the two together, great beat is 
produced considerably above boiling 
point, ill tins experiment the par¬ 
ticles of thi‘ bodies mixed press 
closely together, and some of the 
particles of heat are forced out. 
In dissolving iron, zinc, copper, 
rill, or any other metal in an .acid, 
the specific gravity being increased, 
heat is forced out, and becomes 
very sensible to tlic touch, or to the 
thermometer. 

Take a piece of quirk lime and 
put it on a plate, and pour on it a 
little water, and prodigious heat 
will bo felt. If the lime be weighed 
before the operation, and also 
Hfterw'.ards, it will be found that its 
w'eight is increa.sed. Tliis arises 
from the water entering into a solid 
state in combination with the lime, 
and it is in the act of becoming 
solid, that the water gives out this 
heat. Quick lime is carried from 
one part to another by sea or by 
land carriage, lu preference to 
slaked lime, as the weight is greatly 
increased by the water, which in 
the operation of slaking enters into 
combination with it. Should a 
storm arise at sea, and the ship 
spring a leak, so that the water in 
any considerable quantity got ac¬ 
cess to the lime, sufficient heat 
would be produced, to set the ship 
on fire, and this has frequently 
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happened* A very heavy torrent 
of rain may render it ncces:«ary to 
empty out the lime from a 'waggon 
to avoid its being burnt. 

llicre it) a striking example of the 
heat given out by bodies becoming 
feolid, ill tlie chiirning of milk into 
butter. At the time the butter is 
formed great beat is felt. 

When the partirles of vapour 
unite and are congealed in the at- 
mospliere, and fall in the form of 
snow, they gi\ e out hdat, which is 
very sensibly felt at such times. 
As bodies which are condensed lose 
part of their heat, so also, as the 
reverse of this, we see that when 
heat is comniuuicatod to bodies 
their particles remoie further 
asunder, and they occupy nioie 
room. Put a luiig-nccked bottle, 
nearly filled with water, into a tcu- 
kottle or saucepan on the lire, and 
the water in tlie bottle, ns it be¬ 
comes heated, will rise higher up 
within the neck of the bottle. 

llie rise of mercury in tlie ther¬ 
mometer, by the means of heat, 
shews this tact. 

As heat is forced from bodies, and 
the sensible teniperatun* is tlicreby 
increased when the particles are 
condensed or brought closer toge¬ 
ther ; so also the rev er.se of this 
takes place, that when the parti¬ 
cles are made to remove further 
from each otlic;r heat is absorbed, 
and its sensible indication on the 
thermometer is dintiiiiKlied. 'Jlius, 
if a thermometer bfi put into the 
receiver of an air-pump, and the 
air be extracted, it will be seen, 
after a few strokes of the pump, 
tliat the mercury in the thermo¬ 
meter licis sunk, and it will con¬ 
tinue to do so as the air is more 
and more extrae.ted. It is evident 
that when the iitirt of the air is 
withdrawn by the air-pump, tlie 
particles remaining in the receiver, 
still occupying the same space, tliut 
is, still tillmg the receiver, must be 
further removed from each other, 
ami on the supposition then, that 
heat is material, there is more room 
for its particles to arrange them- 
selvx's amongst the particles of air. 

In the same manner it is found, 
that on ascending into the air in a 
balloon, that at the same time that 
tho air becomes thinner from its 

in 


elasticity and havriug fewer strata 
above it to press it down, that it 
also becomes colder. I'his eflcct is 
in like niunner exporicMiccd on 
ascending mountains, and :i.s the 
mercury in the barometer f.ills 
and indicates tlie diminished pres¬ 
sure, so also the descent of the 
mercury in the thermoineter indi¬ 
cates the diniiiiishod he.it. 

I'lie following extract from the 
writings of Sir H. Davy, will con¬ 
vey the ideas of that great chemist 
on heat, and they are corruboraU'd 
by Sir 11. Phillips, who has abl'f dis¬ 
cussed this subject in his Twelve 
Essays on the Proximate (hiusc.s of 
the Material Phcuomuiia of the 
Univ'erse. 

“ Calorific repulsion has been 
accounted for by .iupposhi|j; a subtile 
fluid capable of combining with 
bodies, and of separating tlieir 
parts from each otlier, which has 
been named the mattt r oj /u at, or 
calorir. 

“ Many of the x>heuomena admit 
of a happy explanation ou this 
idea, such us the cold produced 
during tlie conversion of solids into 
fluids or gases, and the increase of 
temperature connected with the 
rondensatioii of gases and fluids. 

“ But there are other facts which 
are not so easily reconciled to tin: 
opinion. Suclt are the productiou 
of heat by fiictioii and percus.Mon ; 
and some of the chemical cliaiiges 
■w'hich have been just referred to.” 
These are the violeutheat produced 
in the explosion of gunpowder, 
where a larjje 'piantity of aeriform 
matter is disengaged; and the lire 
which appt^ars in the decoinpositioa 
of the euchluiine gas, or protoxide 
of chlorine, though the TcsuUiiig 
gases occupy a,greater volume. 

“ When the tcinperaiure of bodies 
is raised by friction, there seems to 
be no diniunition of their capacities, 
using tltc word in its common .sense; 
and iu many chemical changes, 
connected with an increaso of tem¬ 
perature, there appears to be like¬ 
wise an increase of rapacity. A 
piece of iron made red-hot by ham¬ 
mering cannot be strongly herited a 
second time by the sanio means, 
unless it has been previously intro¬ 
duced into a fire. Tlii.s fart has 
been cxplumed by supposing tluit 
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the fluid of heat has been presncd 
out of it, by the percusaion, which 
is recovered in the fire; but this is 
A very rude niechanicnl idea ; thi* 
rrrangements of its parts are altct- 
f'll bv biiTTinu ring in this way, and 
it is rtMidered brittle. By a moder¬ 
ate degree of friction, .ns nvoiild .np- 
peai- Ivoin Rnniford’a experiments, 
the 9.tiiie pirn? of metal ni.iy he 
Tvi'pt hot for any length of time; so 
tfiAt it heat he pressed out, the 
quantity must be inexhaustible. 
When any body is cooled, it oecu- 
pien a smaller volume than before, 
it is evident tlu-ref'ire ilsat its parts 
must h<^^e approached to i-.ich 
other; when the l»nd> is expanded 
bv heat, It is «'qtially evident that 
il's parts must have separatetl from 
s-iich other. The immedinte cause 
of tlie pheiionu-tia of heat, then, is 
motion, .iiul the l.iw.s of its com¬ 
munication are prcriselv the same 
as the hiws of the conininriieation 
of motion.” *• iSinco .ill matter 
Jiuiv lie made to hll a .smaller vo 
Itmie by cooling, it i.s e vident that 
the partii les ot rn.itter must li.vvo 
span? between them; and since 
every body l■;m communicate tho 
power of expaii.sion to n body of a 
JoM ec temper.if lire, that is, c.iri give 
an exparibiie motion to its particles, 
if is a probable inference that its 
mm particles are possessed of mo- 
lion ; but tis there is no change in tho 
po'*iticm Ilf its parts as long as its 
temperature is uniform, the inotinii, 
If it exist, inurt be a vibratory or 
iindulatory motion, or a motion of 
the particles round tficir axes, or 
a Tiiutioii of purtiides round each 
filhi"'. 

It seems possible to .account for 
Jill tho phenomena of heat, if it be 
supposed that in solids the pavti- 
rle.s .ire in a con.stant state of vi¬ 
bratory motion, the particles of the 
liotte.st bodie.s moving with the 
gr<*ati-,st velonity, and through the 
greatest space ; that in liquids and 
elastic iluuls, be."idcs the vibratory 
motion, which ran-st be conceived 
grc.ateat in the last, the particles 
lave a motion roimd their own 
axes, with different velocities, the 
particles of clastic lluid.s moving 
with the greatest quickness; and 
that in ethereal substances, the 
porticl's move rouud tlicir own 
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.xxes, and separate from eacli other, 
penetrating in right lines through 
sp.ice. Tcniperature may bo con¬ 
ceived to depend upon the veloci¬ 
ties of the vibrations: increase of 
capacity on the motion being per- 
foi'uied in greater space ; and the 
diminution of tempiTaturu, during 
the conversion of solids into fluids 
or g.imay be explained on the 
idea ot the los.s of vibratory motion, 
in consequence of the revolution of 
parricles round their axes, at the 
moment when the body becume.s 
liquid nr uenform ; or from the lo.-.s 
I of rafiiuilv of vibration, iu conse- 
! quence of the motion of the particles 
through gre.iter space. 

“ If a specific fluid of heat bo 
admitted it must be supposed liable 
to most ot the allections which tho 
partiele.s of common matter are as 
siuined 111 po.isess, to account for 
the pbenomeiia; such as losing its 
motion when combining with bodies, 
producing motion when transmitted 
from one body to another, and 
g.iiuiiig proiectile motion whc'ii 
passing into free space; so that 
many hypothcsc.s must be adopted 
to account for its agency, which 
renders this view of the subject Ies.s 
simple than tho other. V<‘ry deli¬ 
cate experiments have been ni.ide, 
which sliew that bodif's, when 
lieatcd, dll not increase in weiglit. 
I'his, as fiir as it goes, is an evi¬ 
dence against a subtile elastic lliiid, 
producing the caloritic expansion ; 
but it cannot he considered as de- 
ci'.ive, on account of tho imperfec¬ 
tion of our instruments. A cubical 
inch of inflammable .air requires .a 
good balance to ascertain that it 
lias any sensible weight, aiicl a 
substance bearing tbe same relation 
to this, that this bears to pl.itinum, 
could not perhaps be weighed by 
any method iu our possession.” 

Heat and light are so intimately 
eombined, and so generally found 
united in onu and the Srimi* phenn- 
menon. that wc frequently asso- 
('iiite tlicm together with our ideas. 
It is ea.sy, however, to conceive 
heat as separate from light. 'I'lms 
water iu a tea-pot occasions the 
scn.sation of heat, hut no light is 
emitted. If I witlidraw the poker 
from the Are, the one end may be 
red hot, and there light and hofli 
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5ITP roinbitiPd ; biit tlio otlurrml 
V liirli I hold iit iny hund rr.njLrnn- 
niratf's tho »iti>tiitinn ol boat, but 
'without any light a c'(iin])anyiiig ir. 

It la howt’vt'r, OKln'inply prohti- 
blc thal tliR s ibah'nce ivhicli ocoi' 
STCiiia till' sens ttioii of licat, and 
that which o<'<‘ahioii.s thr rii-iis.tiioii 
of light am hilt oiit' and thi* sanii*, 
ns thf^y li ivi; .so ninny jiroprrtirs in 
common, ami axe governed by the 
s.iTTi'' law''<. 

Liglit is comnMiiiic.ntctl from a 
Imiiii'.oiio bndv all directiou.s, 
and so also is bent. 

Fill .1 tea pot witli hot water and 
hold it out m one hand, wv nuiy 
plac e tlie other liaiid above the 
tea-pot at a little di.stanoi', or on 
i-itber .side of it, or be.low it, .uid ni 
all these situations a sensation of 
heat will he experienced. Now this 
aensalion must he caused hy tlie 
partirles of heat reaching the hand, 
and not by the particles of air, for 
■when the hand was held in a hori¬ 
zontal direction, nr below the tra¬ 
ct, the air in contact with it, on 
ring lieatcd, would ascend up¬ 
wards from Its becoming lighter. 
Heat iii.iy also Ix' communiiMted 
through u vacuiMii, though not .so 
readily as through the air. 'Hie 
same expi'riinents may he ascer¬ 
tained by hohliug out a hot potcr. 

It is svidl known that if a candle 
be held before a concave mirror, 
its ray.*i w'ill be concentrated to .i 
point called the focus. Nc.iv par 
tides of caloric will be reflected 
and concentrated in exactly the 
same manner. That the heat of a 
voiiimon tire vvill be relleeled is 
familiar to every one, and is seen 
in the reflectors of tinned iron, to 
increase the efl'ect ot the lire in 
roasting meat, or for other culinary 
purposes. But dark caloric, as the 
Sieat proceeding from a ves.sel 
filled with hot water, may also be 
reflected in the same manner as 
light, and by nii-ans of a concave 
mirror may be concentrated to a 
focus, which focus is precisely at 
the same point to which the ray 
from a luminous body would be 
concentrated. Tliis shews us that 
the colorific emanation of the par¬ 
ticles of heat, make, tlic angle of 
reflection equal to tho angle of 
iiicidoncp. 
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As there arc certain siirf.ices 
w’liii'li reflect light better than 
otht'i's, so also ii the cast' with the 
rullecriniilrom hear, ivliidi is much 
better ri fleeted Irom polished me¬ 
tallic mirrors, than Iroiu mirrors 
maift* nf glas.s. 

best nil tliod of rendering tlie 
reflection of heat sen'iiLle, is to 
employ two iiuitallic iiiiirors, ul 
so placed that a warm body, bir iii- 
.sttiiice, a bo ' y of boiling walei, m.iy 
be III th ‘ focus of one nt the mir 
Tor.-i, and tli.it the calorific paitidcs 
truiisiintted to tiiis mirror may be 
refli't ted to the other mirror, and if 
a thermometer be placed in its 
focus it w'lll b<; sensibly affected 
by the heat, and will rise ; if part 
of the surface of tho rnirror.s he 
coveted 'with cloth so that there 
may be less reflection from it, the 
theriiioiueter W’iil not risi; so much, 
and the dilFerence wall bo exactly 
in proportion to the quantity of the 
surface nt the mirror which is thus 
covered. Thus, if one half of one of 
the mirrors be coiercd, heat will 
be reflected only from the other 
half, and the tliermoincloi w'ill ri.se 
only hall as much a.s if there w ere 
no part coiewd. if three-fuurtl.s he 
covered the heat will he reflected 
from only the fourth part left unco¬ 
vered, and the thermometer will 
rise only one fourth as much. 

In the same manner as the rays 
of light are dispersed by a convex 
mirror, so also are the rays of beat. 

It 1 .S a very ri'iii.irkable fart, that 
if a piece of ice he placed at the 
focus of one of the tw'o mirrors, 
iUsteiuL ot the bottle of hot water, 
as in th(' last experiments, and a 
thenuometer in the like manner he 
placed at the fucus of the other 
mirror, tlie^tlipriuunicter will he 
ufl'ceted, and will sink in the same 
manner a.s it rose before. Also if 
part of one of the mirrors he cov er- 
ed with cloth, such as would pre¬ 
vent its reflecting heat in the last 
experiment, the thermometer will 
not bo depressed so much, and only 
in proportion to the part of the sur¬ 
face left uncovered. This remark¬ 
able phenomenon of what appears 
to be a reth'ction to a focus of cold 
particles yvas observed as early as 
tho sixteenth century, for it is no- 
ticudin Aaturails,*' pub- 
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lifthnl in 1500, by Porta, a nobleman 
of Naples. 

From this experiment some have 
broil inclined to Aiippnse that there 
wore fngorific p:iitides, m the 
same manner as it is supposed that 
there are e.ilorilic ]»aTtides; but 
the above plienoni''unu he ex- 
pUined without .'iny such supposi- 
tifin, and thi’to are a variety ot 
facts to prove its iueorrertuess, and 
to shew that no substance at na¬ 
ture with wliidi we arc acquainted 
is absolutely cold, but only rela¬ 
tively so, that, IS, when placed m-ar 
a body which has more beat than 
itself, but that the baim* body which 
in one cjuse will be called cold, will, 
when brought near a body possess¬ 
ing less, be coinparatiToly tvixmi, 
and will increase its temperature. 
For example, a piece ot melting 
ice will be justly said to be cold, 
as being colder than our hands, or 
perhaps the surrounding air. But 
let us suppose that in the time of 
very hard frost, the thermometer 
in a chamber iiidicatcs a tempera¬ 
ture of 25^ of Fabreninut, if apiece 
of melting ire, of wInch the tempera¬ 
ture IS alivays S'l^exactly, be brought 
into this chamluT near the theniio- 
metcT, the u e ^ndiig W'anner th.^n 
the tur will give out heat, and the 
thormoTuetcr will rise. 

If .1 pieci* of iron be held a very 
short while in the fire, it will iiniiie- 
difitely become hot, and if with¬ 
drawn It will then disperse or 
radiate hciit all round it, but that 
heat although sensible to tlio touch 
will not bo visible to the eye. Jf 
the iron be Vept a little longer in 
the fire it will heconui hotter, will 
on being withdrawn radiate more 
heat, but still invisible. If the iron 
be hept a couAiderablo.while in the 
fire it M'lll itself acquire a red co¬ 
lour, lUid when withdrawn it will 
disperse a greater degree of heat 
than before, and will enable us to 
ace, and if we consider heat and 
light as inodiAcskiuns of the same 
aubstiuicc, we may say that the 
heat is now luminous. If the iron 
be made still hotter than this, it 
will when withdrawn give out more 
light and heat. 

If a piece of hot iron be put in 
a dark place we obserre that it 
fiires ont more heat at firstj and, 
114 


gradually loss and less, and that a^ 
ir diniiiijshes in tboheat it gives nut» 
It also in the same propoition be 
comes less and less visible, until at 
l.i^t it gives out heat only, ,\nd it 
has become, invisible to our eyes. 

lu these expcrinicuth aic w’o to 
say tliat the iron gives out two 
kinds ofruvs, calunlii and luniinoiis, 
auvl tliat the luminous rat's are not 
emitted but when the iron is be- 
[ yond .1 certain degree of tenipera- 
tiire, ami that gradually a greater 
and greater quantity is emitted as 
; the teniper.itiire is increased ; or 
is i1 more natural to .siippo<'e that 
the rays which oci-asinn heat and 
>i.sioTi aH; the .same, and that the 
reason why wi- .see frnui the rajs 
when the iron is very hot, and do 
not see at other tinu'S, depends on 
the construction of our eyes. May 
we not suppose that there arc ani- 
niiiJs whose eyes w^ould receive 
light as well as heat, from the iron, 
whilst it excited no sensation in us 
but heat only. 

Some light may he throw’n upon 
this subject from the experiments 
of l)e Laroche, on the passage of 
caloric through glas.«i. lie found 
that when a piece of glass is held 
ne.'ir a body which is of a very low 
temperature, that ve.ry little heat 
was trausmitted through it; hut if a 
body of a higher temperature be 
employed, that iiiucli more heat is 
transmitted through the glass tlian 
till* dillerence of temperature would 
lead us to expect; and that if a 
body of a liigher temperature still 
be used, the quantity of beat trans¬ 
mitted still increases witli an aug¬ 
mented progression, and so on con¬ 
tinually, until a body of such a de- 
grc'c of lieat as to bo luminous be 
cnuploycd, and even tlicu the heat 
transmitted increases in its pro¬ 
portion us the light becomes more 
vivid. ITius, if a body at OOOO 
transmit as much heat through glasq 
as to raise the tliermomctcr a cer¬ 
tain numlier of degrees above what 
it was raised to, by the transmitted 
heat of a body ut 400^, the trans¬ 
mitted heat of a body at 800O will 
raise the thennometer more than 
double that number of degrees and 
tho transmitted heat of a body at 
IDOOO will raise the ttiermometcr 
much mure than the diffcrexiCQ be* 
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twcon the hrighfs to which it wa^ 
r.iiacd by the l)f)dy 800^ above that 
by the body at liooo. 

May thiTf not thru beau analogy 
b«;twc'cu our eyi’:> and the glana 
€‘mployed in thofte experiments. 
Tlie glass is HI lie pervious to heat 
iroiii a body at a low temperature, 
blit goes oil bemining progressively 
jnoi'e and more pervious to the 
heat at a high temperature, so that 
when the body is at a very high 
temperature, so as to be luminous, 
(here is very little of tin* Jieat vvliieh 
proceeds from it to the glass which 
IS not allowed to pass through it, 
and so in like manner the radiating 
heat, proceeding from a body of a 
low temperature, may not he so rc- 
Iractcd by our eyes as to form on 
the retina an image to excite in the 
optic nerve a sensation of sight, 
but it may be so refracted when it 
comes from a body of high tempe¬ 
rature giving out abundance of 
heat. If this be the case, then 
light and heat aro the same sub¬ 
stance, light being radiating heat 
coming from a source ^ sufficiently 
M'ariu to become sensible to our 
eyes. 

Tliere are evidently great difficul¬ 
ties attending this subject, which it 
may be hoped the further investi¬ 
gation of philosophers will remote. 
As we find bodies giving out low 
degrees of heat without giving any 
light, so also there are bodies 
whicii give out a considerable share 
of light 'Without heat. Thus the 
moon's rays liave never, by any 
means yet employed, been made 
to indicate Uie smallest degree of 
heat. 

All wo can say with certainty is, 
that wherever there is much heat, 
there is light also; and where 
there is much light, there is also 
heat; that the two aro thus blended 
together, possess many similar 
properties, and iJuit there are many 
protiahilities to lead us to suppose 
that they arc only different modifi¬ 
cations of the same substance. 

Of the propagation of heat.— 
Heat is communicated from one 
body to another with a rapidity in 
proportion tq die difference of tern* 

{ icrature between them. Pour boil- 
ng water into a basin, and plunge 
u thermometer into tho basin, 
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and leave it there, and observe how 
many degrees it sinks the first five 
iiiiriules, and how many the second 
liio minutes, and so on. It will be 
seen that the temperature dimi- 
uishos very rapidly at first; or, in 
other wonls, boat is giv^en out very 
rapidly from the water to the snr • 
rounding bodies, and the thonuo- 
metor sinks a smaller nimilier of 
degrees the second hve minutes, 
and a smaller number of degrees still 
the third five milliitcs, and, in short, 
that less and less IumC is given out 
in pioportiou as the tcmpt'ratiire 
of the water approaches that of thn 
room. It is not so easy to measuru 
the degrees of heat given nut by 
iron as it cools, hut it the stodeiit 
holds his hand near hot iron, from 
time to time, he will be satisfied 
that it gives out most at first, and 
less and less rapidly as it ap¬ 
proaches the temperature of tlie 
surrounding bodies; following in, 
this respect the same law as 
water. 

Newton was the first who made 
this observation respecting the 
communication of heat fi-nm one 
body to another. It was his 
opinion, that when two bodies-were 
in contact they must every instant 
mutually communicate (|uaatities of 
heat in exact proportion to what 
each of them possessed. This 
opinion he established by a iiuiuber 
or expcriineuts on bodies where 
the difference of temperature of 
tw6 of them did not exceed 2120, 
or that of boiling water, and in 
such cases the rule is correct, or 
rather the error is so small as not 
to be perceived. Later cx];>eri 
ments, oil bodies which had a much 
greater difference of tcniperaturo 
than 212*’, have incontestably shewn, 
that Newton's rule was only an 
approximation to truth, and that 
'emen a body is made much warmer 
than 2120 above the air, or »uiy 
neighbouring body, it gives out a 
degree of heat to the air, or to 
such body in contact with it, mncli 
beyond the simple proportion 
stated. Thus, if a body gives nut a 
certain degree of heat at 2 i> 0 O, if 
it be raised to 300 O it will give out 
so much more, but if it be raised to 
4000 tiio difference between what 
it AdW givea out, and what it gave 
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out Rt 300*^, vill bp much pcatpr 
than Die- rifiuroiicp bptwp«'ii whnt 
vr.'i.s 5 hen out ill 300°, and that 
}*i-. fii imt at 2000; np:Hin, if Ihi; 
1 )(kI> b»‘ raided to 500'^, ilu* in- 

eHMSr of M-hal it ght’s out \vill be* 
still. 

M lu’ii bpiil iseoniiniinicatpd from 
cm* solid body to anotbiT, it is first 
vonii'Vi'd to tbf iioavost partielr.., 
and tioiii tbfin to those lieynnil 
llioni, and from lliese ai^aiu to rho.se 
mt,rc di.st.rit, ami *^0 on. Thus, if 
the end of a poker he put into the 
fire it made red hot, .nid the 
lie.it is Iruisiuitted tioni one pail 
ol the poki r to the other till it <tr- 
n\e.s at Ihe t.irther end. \s the 
poker whieti is uarined in tl «av 
is all the M lull- r,ivin}; out Ji.- it to 
tin* .snrmuiulit!^; air, the einl le- 
luore fpiiii the tire «.nji neii'i' arriie 
at the heat ot that whi« h h in the 
fin*, but it "Will beeoTiie aery wariii 
if allov, eil tone. In fluids wbeii 
XrtVTtir-les are hi*aled Ihey expand, 
■Jind rlsill^ upw.irds thev gi>e out 
part of their he it, as tliey pass, to 
the pa "titles with which they come 
ill contact, and this i.s iisuailv the 
ivayliy which fluids an* heated. 

In fluids lieat may he euuiiuiini- 
caled downwards, from a part 
wliirh is warmed to that iiiitne- 
diati'ly next it, and so on,but this 
rocess is oxei*edirigly slow. As 
eat expands all l)odie.s the heated 
Jliiiils swims at tho top, and the 
progrehs downwartls goes on so 
slow'ly, that whilst that on the 
surface is extremely ■w'arni tliat 
below ni.iy be very cold. Fill a wide 
inoutherl bottle with water, and put 
a red hot poker intotlie iiecV ot it, 
whilst the W/iriT there is made boil¬ 
ing hot, the temperature lielow is 
scarcely attected. Hence the surtacc 
of a pool is often felt warm in suin- 
mer whilst the deejier water is felt 
cold on walking into it; whilst the 
surface of the oct‘an iu tlie torrid 
zone is raised to a warm tempera¬ 
ture by tho sun, the thennonietcr 
let lower down will ascertain that 
the heat is far les.s at a great 
depth. 

When lient is communicated to a 
fluid from below, as in the case of 
water in a kettle on the fire, the 
particles which are heated becoming 
of less specific gT.iyity tluiu those 
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abo^e them, arc forced up to the 
surface, and in thiur progre^s give 
out part of their he.it to the fluid, 
and on .arriving at the top they 
float there ; and other portion of 
tho llnLd now receiving tin- heat 
also rises upwards, aud Hius the 
w'hole fluid 111 the vessel becomes 
of un equal In at. 

When the weatl'er becomes cold, 
llio wareT floating on the siiri.ice is 
•It first w.irmi r than the irteuiiihent 
air, and it tlnrelere giies out part 
ot its heat to the sli.itiini ol ..ir in 
ceiit.u ( with it, and as it therehyou 
lu.siiig p.nt of its lieat bocomes 
di user tli.m tie* water Inflow if, 
it Milks to Hie bnttoiu, and a fri'sh 
body 111 w.iter i mues in coiit.irt with 
the .iir.it till- .Mirl'.iee. 'I’liM siirf.ice 
inip.irtiug h.j.it to llie air temts 
to le.odei.ite lor some time the 
.seierity of the cold, as ilWlereiit 
quaiititie.s of thewatir successively 
give out of their he.it to the air, 
the whoh: body ol w.iter in a pond 
or lake will necessarily at last ar¬ 
rive at tho naiiie teiiiperatute. The 
oper.ition goes on until the tempera¬ 
ture be lowered 10 .ibnut fl'io of Fall 
reiiheil’.s Iheniumietcr, after wliiili, 
the ahiitr.iciiiin of lie.it from water 
no longer causes it to contract into 
.unaller space, but on the contrary 
It expauds iu a .sni.ill degree, and 
theretore, being ligliter than the 
water below it, will continue to 
float oil the surhice, and 110 more 
lieat will he .ihstracted from the 
water hut by the slow process of its 
coming from particle to particle in 
the same manner as in a solid. 
Hence, when ice is formed at the 
surface, the water below may bu 
much wariiii r. 

When w.iter is very deep, it is 
evident that the process of cooling 
in succ<*ssion the diilirent strata 
that conn; iu contact at the siiri'ace, 
until the whole body of water in 
the lake or pond be brought to a 
low temperat*ire, must occupy a 
very considerable time, and the 
longer in proportion to the dcptli. 
Hence it happens that when nlftlio 
shallow pools are frozen ov er, deep 
lakes like Jjocb Ness, in Scntl.ind, 
may continue unfrozen. 

As heat is communicated from 
one body to another, there is a ten¬ 
dency to an equlLibriam of heat in 
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all bodies in tho samr vicinity. If 
1 lay hold of apii(o of vood, or of 
a po’kiT, n hicb is colder than my 
baud, after some time ibe wood, or 
poker, IS brought to an equ.d warmth 
with iiiy bund. If on the other 
hand I lay hold of a poker wanner 
than niy hand, liiMt is loninumi- 
r.ited, and iiiy haiul is w.irnietl. 
Jf a (ertaiu quantity of water at 
HOO of teniperature be imved with 
an equal quantity at ItJO® of tem- 
peratuie, the niixtun* In* found 
by the tin niioineti-v at I'iOO, vldcli 
t>/iew sthat had lii’eii ah-^tracttal 
from tlie warm water to raise tlio 
other water 400, or to 1200. Apiece 
of iron put in the lire, or w.iter in 
a ketlle placed on the t:re, receive 
heat from it. IJring a jug of watec 
into a w.irin riioin Irom a eold 
spring or^cistiTii, and let it reinam 
some time in the room, tluai plunge 
tile thermunieter into it, and it will 
he found to he ot the same tem¬ 
perature M ith other bodies in the 
loom. On the other hand, dishes 
placed on the t.ibl(‘ give out tlieir 
heat, and come dovtii to the tem- 
peialure oftlie room. 

Water, milk, spirits, or wine 
which haie Lieu lung in a room, 
will he liMiiid liy the thermometer 
tube oftlie same degree of heat. 

AH Itodifs tlo not tvn€tm't hint with 
njunt rc<ulinvs.\. —It 1 put a poker m 
till' llr<‘ the end. of it will liecuiiie 
I ed hot, and heat will be gradually 
eonijiiuiiicatcd along the poker, and 
tlie hiUid may troni time to time 
ascertain the progress, uulil at last 
the end by wliichne lay hold, is felt 
tu be quite warm. A piece of gbi->s 
for iiistanci*, a long glass tulie may 
he put in the lire, and one end may 
be ui.ide civecssively hot, and yet no 
gritiL uLKiee of heat lelt at the 
othcT. ileat is indeed coininnni- 
cated from one part to another, but 
very slowly. If 1 put a jdece. of 
W'ood ill the fire whilst one end is 
consumed, the other will not have 
Tcrcivcd much heat. 

There is, howcier, in all bodies 
a tendency toward hecomrng of an 
equal degree of lieat, and in the 
Hunie apaitnicnt, if tlierehe no fire 
to make one part warmer than an¬ 
other, the chairs, tables, marble 
slab, tire irons, books, &c. will all 
be of ail equiil tuuiperaturi*, us may 


be ascertained by the thermo* 
muter. 

It will seem at first to contradict 
this assertion, that the hand, aji- 
plied to A pie» e of cloth in the 
room, M'ill experience no cold, but 
it applied to a table will feel cold, 
and still greater cold if uppli<;d to 
a marble slab, and more still if 
applied to an iron stove or lire 
irons, 'lliis contradiction is, how¬ 
ever, only in appeal ance. As the 
hiinil is w.iruicr than the cloth, heat 
Will be conveyed from tlie hand to 
raise it to the same temperature, 
but as cloth conducts heat very 
slowly, and the cloth has hut little 
cap.ifity fer heat, very little is 
vaided to raise tho parts in coii- 
lact wiMi the hand tu tlie same 
h<-at. .More heat will be required 
to raise to tlie same temperature 
tlie wood of the table in contact 
with the hand ; and as the marble 
IS Uirue as solid, that is, contains 
thrice as tnueb in the same spact*, 
and has a greater capacity for heat, 
a greater degree of heat would be 
abstract(‘d truiii the hand, to raise 
the parts in coiitaet with the hand 
to the same temperatiiie ; and for a 
similar reason, a still larger por¬ 
tion of heat will be abstracted trom 
the hand by iron, and accordingly 
a stronger .Sensation of cold is cx 
perieiiced. If 1 tiike a ball of iron 
in my hand, it at last becomes of 
an equal warnith w ith lay bund, 
and so does a ball of marble, or of 
wood, and no sensation either of 
heat or cold is felt in liaudling 
tliem alti‘rwards. 

h’rom iron conducting heat very 
fast, and train its great speeitic gra¬ 
vity, a piece of iron oiitot doors, in 
time ofi-old weather, it touciied by 
the hand, must carry oil' from it 
much heat, and occasion a sensation 
of inteii-'C eold. Ju sev ere w eathur 
ill Can.uhi, nr lliissia, it is .said, that 
handling a har of cold iron, will in¬ 
jure tho naked hand, almost as much 
ns if it were put in hot w'ater. If the 
thermometer be at —it is 138° 
below U8°, the heat of the hand, 
which is a greater numlier of de- 
grotiS than lid®,- which the lieat of 
boiling water is above that of the 
hand. 

The same causes which make iron 
carry off more heat tliau a loss 
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so'id,* nnd nrnre poroufl body, will 
Hle«o cause iron to conun\i\iu'iito 
lieiit tu the band mure rapidly th.iii 
wood or cloth of an i-ipul tom- 
peraturt*. 

The quantum of kait giren out in 
a tnoment, and the sensation oj heat 
experienced, dt pend therefore, on the 
jioiwr biMltes hair oJ conducting heat, 
and it is a gcinral rule, that bodies 
tihtch rapidly receive heat, as rapid- 
Ig give It out, and bodies ui lUiich 
the temperature rises stately, as 
stou'ly gire out their hiut .—Of this 
spermaceti nil is an (‘xaniplc, into 
which, althouRh it has been raised 
tn a great heat, a.s indicated by tlio 
thrraiuinetor, the hands ni,i> bo 
plunged and hold fiir a short while, 
uiid no pain oxporionc'd, ahioh is 
aoircimiNtauce which has astotiishod 
most exjii'rifiirod i homists. VV'.itor 
thrown on this oil would bo quickly 
raised in the form of Vfipour. 

Tho bodies which most slowly 
trausniit heat an- those which are 
composed of vor> line filamcuts, as 
hair, wool, silk, downs, bran, straw, 
d(c. As th'se Hulistaiiros arc* small 
and siiparated from each other, tho 
hoat in being propagated through 
them, h'ris to ni iki* many windings 
and turnings, and they also enclose 
within their hollow spaces a great 
quantity of air, which ver^ slowly 
conducts heat; we scm* innumer¬ 
able instances every day of the 
iiou-coiidnrting power of these bo¬ 
dies. vXniinals are furnished by na¬ 
ture Vi'itU their proper clothing of 
their hair or wool. Our clothes arc 
an artificial covering, which answer 
the same purpose, and in like mari¬ 
ner prevent the heat of the body 
from being carried off into the stir- 
rnunding m<‘diuiii. This the man¬ 
ner in which clothing keeps ns 
warm, not by ronimunieatmg any 
heat, but by preiciitiiig the escape 
of tbe animal heat produced within 
ns, by the proce.*.s of bruHthuig, 
and the circulation of the blood. It 
a piece of cold iron were wrapped 
in wool, it would not become any 
warmer; nor would any In-at be 
produced hy any clothing which 
might be put on a lifeless body. 

If a piece of ice were wrapped up 
in wool or bl inkets, it Would not 
melt, except very slowly. Ibese 
bodies prevent the rapid tronsmia- I 
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siou of heat; and as, therefore, 
thi'y do not allow heat to pass 
through them, but very slowly, there 
ra^i be no reason why the ice should 
melt. 

We often seo straw or litter 
spread on the pavement in hard 
frosty weatliur, and as tliese bodies 
do lint Tc.uiily transmit heat, they 
prove Tit the heat being earned off 
from the pipes wliich conduct thu 
water, rind preserve them from 
being burst by the water freezing 
uithin them. 

For the same reason, bran or 
saw'diist spread upon a stone tloor, 
will answer the purpose of carpet¬ 
ing, and prevent tho heat ftom 
being carried off from uur feet. 

From the weak coiuliicting power 
of air, ue may account for tJio 
adv:mtage of double wiiidow^s, m 
Russia, which, by confining Uie heat 
within their houses, keep them 
warm. Tlie s.une contrivance pre¬ 
venting thu introduction nf the ex¬ 
ternal heat, is found useful in the 
West Indies. ISvo walls, with air 
between them, are useful in not ad¬ 
mitting the heat into ice houses. 
In cold climates .an inner covering 
of hoards, a few inches from the 
walls of a house, so as to enclose an 
intervening body of air, greatly 
adds to thu warmth and comfort. 

Sand is, like bran, a very slow 
conductor of heat. The red hot 
balls employed by the garrison of 
Gibraltar, to destroy the Spanish 
floating battwies, were carried from 
the furnaces to the bastions in 
wooden barrows, with only a layer 
of sand iiTterposed, and this was 
found BuOicieiit to prevent the halls, 
though in a high state of incales- 
cence from setting fire to the wood. 
After the gunpowder and wadding 
is put into the gun, a small bag of 
sand is next inserted, and is sutR- 
cieiit to keep the heat of the red 
h<it ball from making the gun go 
off. 

Snow on the gronud, being a 
weak conductor of heat, prevents it 
from being carried off hy tho cold 
incumbent air in thu time of hard 
frost, and thus preserves the tender 
plants from injury. Straw spread 
imon beds in a garden will have 
the same good eilfect. 

Potatoes and other vegetables are 
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o^tcn stored np in pits in winter. 
The.<KC pits arc usually covered with 
straw und hitht earth, which do not 
draw iiff the heat, and are .^aid, iu 
001 UTQUU langUiigc, to prc'vent the 
frofii entcniig. A wet «:layey co¬ 
vering, put over tlic straw, would 
have .L much greater loiutnctiiig 
power, than loose dry e<irth, and 
tlieretore, though apparently the 
most see me, woiilil in n'ality tie 
the worst preservative. Wbi'u the 
Wet penetrates as feU* us the pota¬ 
toes, fi'uiii the great eoiidut ting 
power of w'uter, injury must be 
uoue. Well dried peat, from its 
lightness, and little disposition to 
retain moisture, foims an excellent 
covering. 

If after very severe long con¬ 
tinued frost, diflereiit kinds of 
ground be dug up with a spade, to 
ascertain how far the oiffct of the 
frost has penetrated, it will bo 
found that it has penetrated le'ist 
of all into grass land; a little deeper 
into the loose earth of the beds of 
a garden; and far deeper, ])erli,ips 
twice, or thricc as fur, into a stitl' 
clayey soil. 

We see every day, an instance of 
the diirerenci! of power iii com iiet- 
iug heat in tlie wooden haudli's ul 
tea-pots, which may easily be held 
hy the hand, wlnhst tlio lea-pot 
itself Is too hot to be toimiu-i. 

that it coiuiHtiuiviiUd Jium rtif- 
ferent botIUw la tJit {.urnmudnig uir, 
or to other liodicsiuu>' limn, m irrtf 
dijffervnt degrees, (ictvrdtiig to the 
nature of thitr »nrjiiees.— If t\io 
glass bottles, of I'lpial size .iiid 
thie-kiKvis of glass, and ol tlie s.ime 
shape, be filled with w.iiin wat«‘r, 
and one ot the bottles bu covered 
With an envelope of lino niusliu, 
that bottle will give out heat to 
the surrauudiug air with inucli 
greater rapidity than the other 
bottle; so that, after any {(iveri 
time, if tlie temperature of the 
water in fhu two botth'S be ascer¬ 
tained, it will bo found that the 
water in the glass liottle which had 
no envelope, is iimch wanner than 
the other. If two such botlies be 
Alloil with cold water, and both be 
brought into a worm looin, near 
the fire, the bottle which has the 
envelope of muslin will be warmed 
much more rapidly than the other, 
llfl 
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ft is thereby found, that the samo 
kind of surface which more rapidly 
gives out heat, also more rapidly 
recidves it. For tliis discovery, 
which may be of much practical 
utility, the world is indehted to 
I’rotessor Leslie and Coimt Rum- 
ford. 

Mr. Leslie got a vessel of thin 
polished metal, having four rect¬ 
angular sides of exactly eciual size, 
one of th(‘.se was covered with thin 
writing paper, the second with a 
piece of polished glass, the tJiird 
with the smoke of j lamp, and 
the fourth was li“ft with its own 
bright polish. Tliis vessel he filled 
with warm water, and after a little 
while lie plai c'd a diliereritial tlier- 
inonietc'r opposite to each ot thu 
four surfaces, the heat radiating 
from tliem, heated the air iu the 
Inilb, which of course dilated, and 
repelled the liquid in the tluTiun- 
mc'ter, hut to very ditlerent degrees, 
aceording to the nature of the sur¬ 
face. The licpiid was repelled most 
of all hy th(‘ surface covered with 
the smoke of the lamp, rather It ss 
by the surface covered with paper 
or gla.ss, and least of all by the 
naked polished surface. 

It results, tlieretorc, from this 
and similar experiments, that tor 
such vessels as urns or tea-pots, in 
w liii h It is w'ished to keep water as 
wanii as possible, u naked polished 
surface is that which is the most 
proper. 

The following table of tlie radiat¬ 
ing powers of ditlt-reiit substancei 
is given by Mr. Leslie :—■ 

Riack fioni smoke . . lAO 

Water.lUO 

Writing paper . . . IW 

Cl own glass .... hit 

China mk.HH 

lci>.85 

Mercury.20 

Rvight lead .... 10 
Polu<lu‘d iron .... 15 
'I’in, silver, copper, or 1 

Tlie same philosopTier al«o per¬ 
formed a variety of experiments, 
111 order to ascertain the reflecting 
power of di'lereiit surfaces on 
which he.it might fall. The 
result is shewn in the following 
table 
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Yellow copper . 

• 

100 

8ilv er . . 

• • 

■ 

00 

1'iiifoil . . 

• • 

• 

80 

Ktoel . . 

• m 

• 

70 

Lead . . 

• « 

• 

00 

Tin covered 

with 

1 

10 

mercury . 

• • 

1 

(•hiss . . 

• ■ 

• 

10 

Uilod glass 

• • 

• 

5 


Tf tiie bulb nf a tbermoiuclcr be 
covered vith lliiu gold leaf, and 
exposed to tlie r<i>s ot heat, or to 
tliu Kular rays, the niercury will 
ri.ve, but not very far. It Uie bulb lie 
covered uitli tiiesmoko ot a CiUidlc 
or of .1 lamp, or vvitli a thin coating 
of lamp-black, and exposed in a 
similar manner to the rays of tliu 
sun, or to the rays of heat, the 
niei-cuiy i.i the tbeinioiueter will 
rise eight times as far. Hie black¬ 
ing bating but a very .‘-■uiallretlect- 
iug puwei ubsoibs the ruys which 
fall upon it. 

I poll (he principle of thenbsorp- 
lion of ttic light by blackened sur¬ 
faces, Mr. Leslie contrived an 
instruiiieut to iin <,si:ri‘ tlic degrees 
of light, which he called a pholo- 
lucter. It is a very delicate dille- 
reiiU.il Iheriiiouteter enclosed in a 
thill pellucid glii.ss tube. One nf 
tbe bulbs IS ot black glass, which 
absorbs the light. \V lieu the in- 
slruiuenl is brought troni a dark 

£ i.ico into the light, the. light 
eing obsorbcil, that bulb becomes 
w^anner, and expands the air con- 
laiiiecl iu it, cuiisequently (he liquid 
enclosed is repellt'd to a distance, 
and this distance will be greater or 
less, precisely in proportion to the 
quantity of light. In a clear day it 
will be much greater tliau in a dark 
day. 

Effects of Heat .—increase 
of tempauiture prtff/nccs an rupan- 
aIoh in almost ail lmdies,ainl if siij/i- 
cU utlp ffirnt, it cimtiges soluf hottws 
lo a 'state aj JluUiUp, J/uld bodies to 
an atrijorm state, a'nd has lartous 
other tjlficts. —An increase of tempe¬ 
rature produces expansion, or over- 
comt'S ui p certain degree the cohe¬ 
sive force with wliich particles of 
bodies adhere together, and makes 
them remove further off. A piece 
of iron, for instance a poker, which 
might have just passed throutih 
a ring when cold, will not pass 


through when heated. Boil v/atpt 
1)1 .T glass tube at a candle, and tbe 
water will evidently appear to oc¬ 
cupy more space. Put your wann 
tuiiid to the bulb of u tlicmioineti.r, 
and the I'xpansion will c:iu.sc the 
mercury to tjSu in the tube. 

Dijffurint subituitees suj/er dif¬ 
ferent dtgrecs {if ej.paiislon fruta 
the \HUte increase tf /itat.~V\ni 
tolluwing table will shew tlio 
expansion of sever d nictabs on 
being r.iised from 32°, tbe tempe- 
raturi; nf melting icc, to 21'i^, tliat 


boiling water:— 

At 32” 

At 2120 

Platinum 

. . 100000 . 

100080 

Sti*el . 

. . 100000 . 

100122 

Iron 

. . 100(H)0 . 

100120 

Copjior 

, . 100000 . 

100170 

Ih'.lriS . 

. . loonoo . 

100102 

I'lii . . 

. . lOOOUO . 

100242 

Lead . 

. . lOOOOO . 

100287 

Zinc . 

. . 100000 . 

I0U300 

Mercury 

. . 100000 . 

101835 

From the 

above table 

it will be 


seen that mercury expands more 
than any of the other nudals, or 
ahimt a fifty-fourth part. The metal 
is also veiy sensible to the smallest 
acces.sion of he.it, and hc>nce it is 
peculiarly adapted for being em- 
pluy«-d in the thcniiometer ns a 
nicabiire of heat. I'he inercnrial 
(iKM'iuoineti'r lias, tlicrefore, re¬ 
el ived a decided preference over 
therniometers iu wliich oil, water, 
or spirits of wine w as enclos<*d in 
the tube. It ha.'i other advantages 
for this purpose, inr it will not 
freeze without a degree of cold un¬ 
known iu our climate, and will not 
huil helovi' n heat of dOuo. 

Water, like otlier bodies, expands 
with heat. It i.s at its greatest 
density at alxnit 42” of Fahrenheit, 
and 100000 of parts at that tempe- 
rature raised to boiling point or 
212”, will occupy tbe space of 
10-1577 parts, increasing ,'ibout a 
tvvi nty-.Mecond part of its bulk. 
Linseed oil is expanded by heat to 
a greater degree than water:—thus 
10000 parts of Hixseetl oil at 3iiP, if 
r.iised to 100”, wUl occupy the 
space of 10270 parts, and it raised 
to 212”, will occupy the space of 
10725 parts. Alcohol or spirit of 
wine is more expansible than either 
mercury, water, or linseed oil, for 
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10,000 parts at 32 ^ will expand to 
the bulk of 10,410 such parts, if 
raised to 100°. 

An addition of any giTrn number 
of degrees of heat to a liquid at a 
low temperature will pioduce a 
eertain expansion ; but an addition 
of the same nuiubi:r of degrees to 
the samo 'liquid, at a higher tem¬ 
perature, will produce a still greater 
relatiro expansion. In general the 
nearer a liquid approaehi'S its boil¬ 
ing point, the greater is its (‘xpan- 
sibility. Thus, 10,000 parts of w.».tor 
at 50<5 raised to 120O, occupy the 
bulk of 10,138 such parts; but 
10,000 of water ut 120^ raised to 
100^, occupy the bulk of 10,330 
sucli parts. 

Air, gases, s'team, and all vapours 
are subject to the sauie laws of 
expansion from lic.iit, and they are 
affected by it to a much greater 
degree. The following table will 
shew the: increase of hulk of lOOOW) 
parts of air, gases at dilfercmt tem¬ 
peratures, from to 212<>. 





100000 

4f)0 . 



lUIOOO 

500 . 



10.1749 

«oo , 



105821 

700 . 



1079U4 

80° . 



lOO'.fdl 

900 . 



112004 

lOOO . 



1I1U4 

IlOO . 



110224 

1200 . 



118304 

1300 . 



120384 

1400 . 



122104 

1500 . 



124511 

looo . 



120U24 

1700 . 



128704 

IKOO . 



130784 

1900 . 



132804 

20«O . 



134944 

2120 . 



137410 


The increase of the elastic force 
of heat is very different between 
dry gases and watery vapour, after 
a place is furnished with as much 
as It can contain. The elastic forces 
nf the dry gases at the tempera¬ 
ture of iMiiling water, and at that 
of melting ice are in proportion to 
catvh other as 1,| to i ; those of 
watery valour at the temperature 
of boiling water to that at melting 
ice, in a saturated space, as 150 
to 1. If steam, therefore, be eon- 
fined it will exert great force : and 
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by being so confined that the 
temperature rises above 212^, its 
force will still further increase. 
Hence its great power when up 
plied til produce iiiotinii in machi 
uery in the steam engine^ 

by heat, amt iwitrac- 
thm by cttld, are almost vnitersat 
effects, but there arc a Jew apparent 
exceptions .—The most remarkable 
is water, which is contracted by 
cold, untd its ti'mperature sinks to 
•about 12^ ; after which fin; increase 
of cold, or to speak in sfrict lan¬ 
guage, the ahstr.iction of heat, in¬ 
stead of diminishing the bulk of 
water, increases it. This increase 
is greatest of all when the watc^r 
passes from the fluid into the solid 
state. Vor 1000 parts of fluid 
water at 32*5, when frozen, will oc¬ 
cupy the sp!u:e of loor such parts 
which is an increase of nearly one- 
tenth. ^Ve hence see, that tlio 
specific gravity of ice is much Uss 
than that of water, being only 
about 920, and the reason why ice 
floats oil the surface of water, and 
also why a large body of ice Will 
sw'im, and support animals and 
men upon it. 

This increase of the bulk of water 
when converted into ice, depe.mls 
upon a certain arrangement of 
particles called crystilliKation, of 
which it is here nect*ss:u*y to give 
some account. 

If any kind of salt ho dissolved 
in water in such quantity that the 
water is satiirat<‘d, and that wat.ir 
be boiled a little on the fire, until 
part be evaporated, and if it he 
then allowed to stand, and bui:ome 
cold, saline crystals will be formed 
exactly similar in shape with those 
which were dissolved in it, accord¬ 
ing to the nature of the salt. A'ow 
it IS supposed, that in liki‘ manner 
when simple water itself passes 
from a liquid to u solid state, that 
is to say, when it frepzv:.s, the 
different particles arrange them¬ 
selves in a particular inanncr, and 
thereby occupy more room. In¬ 
deed we see, fnitn the manner in 
which the moisture freezes on the 
glass of the windows, that it ts tlio 
nature of water thus to arrange it¬ 
self when freoxiiig. 

Wc may see the same, also, by 
patting water in a wine glass, iu 
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the time of hard frost, and letting 
it rent.iin a short while exposed to 
the i:old ; and still better, if we 
then pour out the water which rc- 
ni.iins unfrozen. A diduretit ar 
rangeincnt will be produced, if 
some eoiuinon salt be first midted 
ill the water; and a still diirere.nt, 
if any other salt, us the sulphate of 
iron, be employed. 

When, therefore, ice is formed, 
and occupies more room than the 
water from which it was produced, 
it arises from the mechanical dis- 
tui banco of the particles, and the 
hollow' or vacant sp.ues which the> 
form, and not from any chaiK'c of 
tho natural hulk of the particles 
thnmselves. It is supposed, also, 
that wat«‘r bei^iiis thus to arrange 
itself afU-T it arrives 42°, and 
tlie arrangement goes on, and is 
coinph'ted when it frec'AOS at 
or below that point. For, although 
the degree of melting ice be uni¬ 
formly 32^>, that of tree'/iug water 
may be as low as *2*10, if in a close 
vessel, from which the air is ex¬ 
cluded, tdthough when congelation 
takers place the teinpcraturo returns 
to 32^. In the opi-n air water may 
be below 32^ betorc freezing, if it 
be not agitated. We may prove 
this by i'xpo.siug water to frost for 
some lime, in a wine glass, and 
then shaking it. When ice is ex¬ 
posed to a still greater degree of 
cold it will expand still more, 
which arises from the crystaliizur 
tioii, or arrangement of its par¬ 
ticles, becoming more complete. 

There are many other liquids in 
which there is an expansion in 
passing from the liquid to the solid 
state. 

When water, in which any salt 
has been dissolved, is Irozeu, there 
must be an expansion, from the 
water itself expauding independent 
of the salt. 

Iron i.s gre.atly expanded by heat, 
and contr'acts as it cools, lliis will 
hold true, provided the metal 1ms 
not been so far heated as to he ac¬ 
tually melted; for it is observed, 
that when melted iron, or us it is 
called, cimt iron, cools, and bi'coines 
solid, it increases in bulk, and has 
consequently less specific gravity. 
This is proved hy throwing a piece 
of cast iron into a vussul full of the 
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melted iron, when it swims at fho 
surface, in tho some manner as a 
half-penny would swim on mercury, 
nr a bit of wood in water. Ihis pbe- 
uoiiienou is also referred to crys¬ 
tallization, or iurraugemont of the 
particles of the iron. 

Antimony and bismutli when they 
cool .liter being melted, expand in 
a siinil.tr uisituer. Other metals 
contract. AVhy they should not 
crystallizo and expand like iron wo 
cannot tell, and merely kuow the 
fact tli.'it tbtiy do not do so. 

As lieat in general makes the 
particles of bodies expand, or re¬ 
move further trom each other ; so 
111 like manner, if the heat be in¬ 
creased to .1 sufficient degri'c, the 
cohesion will be so far di hlroyed, 
that they may be easily moved 
amongst themselves, or in otlier 
words, become iliiid. 

Fluui'uy IS tlutrcfore an effect of 
heat, —Water, whieh in <old wea¬ 
ther becomes solid, is melted by a 
certain increase of heat. Mercury 
which may be frozen by extreme 
cold, is kept by heat in a fluid 
state, at all times in our eliniate. 

We .see then, that a ceil.iin very 
.small portion of heat is reipiisite 
to give fluidity toniercurj, a stall 
greater to water. Substances also 
which are usually soliil, molt when 
a sutticient degice of heat is ap¬ 
plied, ivnd this degree of heat i.<i 
always the same to the same sub¬ 
stance. Ihus, ice umfomily melta 
or becomes fluid .it 32^, sulphur at 
225*^, lead at and tin at 4100. 
In fact, the most solid substaueos in 
nature, if sulhcient heat were appli¬ 
ed, would lie rendered fluid. Thus, 
iron is every d.iy melted in our iron 
fouiidi'ries, and so also are other 
metals. The v.irinus kinds of earth, 
and other substuiues in the bowels 
of our globe, arc liquefied by thtt 
A ast heat in those iiinguificent fur- 
narus of nature the volcanoes, and 
issuing out .it holes in tho sides of 
the conical hill, formed by volcanic 
action, run down in streams of 
melted lava, catting tlicir way 
through former lava, and every 
opposing obstacle, they hold on 
like H river in its bud, and some¬ 
times fur many miles till they reach 
the s la. Tho, same lava, when 
many wceka and months haye H. 
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Ifliwed it time to ^Ito out its licot | in a common fire, absorb oxygen* 
to the surrounding soil and air, I and are in a large portion con- 
bocomes solid like a rock. It be- I verted into carbonic acid gas, and 
comes, in fact, a rock Irom which 1 rise also in a simple volatile state* 
lioiises are built, and with the | iincomliined with oxygen, into the 
blocks of which streets arc paved. { atmosphere along with smoke. 
This IS the casi* with Naples, Rome, 1 Karths in like manner lose of tlieir 
riornu-e, Leghorn, and other Ita- I snlistunce by a siiificient degree of 
liait towns. I heat. In fa<'t it is an nniversal 

Many bodies usually solid are I rule in nature, lint as it requires a 
melted 1 y a very small addition of I very great heat to render somo 
beat. If eiglit parts of bismuth, I bodies fluid beyond what is neces- 
flve of lead, and three of tin, be I sary for others, so it reijiiircs an 
inelti'd together, ami tln‘ wholi* be I infinitely gri'ater to volatilise them, 
iillowed to rfin!, tin* inivture thus I A rtrtf/in eft'urtc of hrat ix ite~ 
prodii'-etl will 1)0 so fusible that, if I ct<txuryJ'or carrying m of various 
it be put into boilmg water, it w'ill I j>rtKrs<ie.s in thv uniinal avti I'cgtf- 
melt, 'j’e.i sfioon.s .ire made of this I ai/le n'mionitf, as frrt/n'Hta/hti, jm- 
cfiniposihon, and arc sold at the j ircfaclion, urn! 'drcotHjm.sttiov. —If 
shop.s to be iisiul in making tins | tins degree of heat be abstr.icted 
experiment, aiul to ustoui‘>li those I from them the.'ie operations rannnt 
who are ignorant of snrh ett'erfs I take place. In Russia, w’heii the 
being proiliiced. If two paits of I winter sets in, it is the custom to 
lead, three of tin, and five of bis- I kill their poultry intended for use 
miitli, he melted together, and if 1 during that season, and pack them 
then one part of niereiiry be poured j in tubs nith layers of snow be- 
iiito the inivture, when in a state I tween. Jieef, veal, mutton, anil 
of fiiMoii, and the whole he stiiTed I other kinds of animal food, are 
togt ther, Jir.d then tlie compound I preserved also by the frost, and 
be allowed to 04 * 0 !. it will melt J after several montli. 4 , if carefully 
afterw.u'd.s with le.ss heat than that I tli.iw’ed in cold water, retain all 
of boiling water. If equal p.^rts of I the Iresliuess and agreeable fl.i>our, 
lead, tin, and bismuth, be melted I •is if but a short time killed. In 
tog<‘t 1 ier, the coiupositioii may be | this rouiiti^’ a .similar inetliod is 
kept in fusion when boiled over 1 adopted with Sdlmou, which are 
the ll.iiiie ot a candle. I packed in boxes with ii e, and are 

A X ii crrtftiH yortum of hrat n ill I thus hrouglit from the remotest 
rr/rti r (ttftvnof Inuht s fluid, so atso I parts of the empire in a tresili state 
tf a shll hiehtr di^nr of finit be i to the London market. TJie eflect 
iotoMHuicafiif they may /»<■ vhanged | of the cold in the.se cases seems,to 
into ttv aeriform \/tite .—^Thiis water I he that it reduces to a solid st.\tu 
rises into v.ipour, anil if lu'uted as I the dill’erent juici'.s of the animal 
Ingli HN this operation goi's on I substances, and thereby pre\eiLt!i 
rapidly, and’the whole is dis.si- I that interudl raotinii and mixture, 

I iufed.” If a little mercury be | which goes on when thev putrify 
leated in a crucible, or iron spoon, | and are decomposed. In f.ict there 
on the fire, it risea m fumes and is I seems to be no limit to the length 
dv*gip,»t(»d. Riiines also nse from j of time which they inav be prti- 
iiU'lted lead, and .dtliongh if kept I served with tlioir constitutions iin- 
heated it absorbs more oxygen | altered, provided the cold be con- 
tlian it gives out of its own sub- | tinned. Mr. Pallas gives an nc- 
Bt.incu, and, therefore, mcre.vsos in 1 count of a rhinoceros found on the 
weight, when converted ni tii'iSM'ay I banks of amer that falls into the 
into red lead, yet if il still continue | Lena below Yakutsk. The 1 ari .iso 
exposed to great luvit, its substance I was at first almost entire, and was 
is gr.iduiilly dissipated in the air. I covered with the hide, ^ollIo of 
la lact all melted metals give out I the muBcles and tendons with ac- 
fnuies, and only r<*quiro a snflicient I tiially adhering to tho head when 
heat to liavo their whale substance j Mr. Pall.is received it. The preser- 
volatili’MVl. \\ ood, charcoal, or I ration of this animal was caused by 
cetumon miueiral ro^s, when burnt I its being buried in earth, in a piT- 
123 31 ‘2 
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petuhl state of congelation. A 
more remarkable instance occurred 
ill 179!), when an animal of un¬ 
common size was found rmbcildcd 
ill a mass of ice, near the sliores 
of the Frozen Ocean. 'I'hc bones 
of this animal bca* no resemblance 
to those of any known animal on 
earth, and it is therefore consi¬ 
dered as antediluvian, and it must 
thi;n have been preHcrved from the 
remote period of tlie llelugu in the 
icc which enveloped him. 

Animal and t t'lii fahle suh<itames 
mat! in hkv nianrifr be pn M’rt'vd by 
xuch a dt'^rt'c of heal as in 11 npel 
fnoisturi, and bind thtir vunipom'nt 
parts tosivthvr, .to wt to put a stop 
to intmiat motion. —b'lsh are pre - 
served by beintt exposed to the air 
so os to et .iporate their moisture , 
and bacon .iinl beef are pn-served 
HI a similar in inner. Macks of hay 
and com an preserved .md kept 
for a loiiR time if they have been 
■well dried before thej hate been 
got in. If, lioweter, the stalks 
have been moist when ihi; stauk.s 
Were built, fernient.ilion will ensue, 
and much h-at will ho disen¬ 
gaged, and thus tlie whole will be 
slowly enusuiiied by a smothered 
roiiibiistJnii, aiirl rediici;d to a state 
like charcoal. If at this time air 
be admitted, tlauie w’ill hurst forth, 
and h.»y ricks hate often been con¬ 
sumed III this w'ay. The great he.it 
is supposed to arise Irnm the eoii- 
deiisatiim ot w.oter, wdiicli during 
the process entiiely di.sappears, in 
the .same manner as heat is disen¬ 
gaged by the coiidcns.itioii of water 
in the process of slaking lime. In 
the cases which wc have stated, 
the dryness is produced ehielly by 
exposure to the air, which carries 
olf the vapour xvhicli arisc-s, but 
tjio .same effect is produced to a 
much more remarkable extimt if 
bodies be raised to a sutlicieiitly 
high temperature, aud continue to 
be kept at it. 

In the same manner as extreme 
cold, which hardens and solidifies 
the components of animal sub¬ 
stances, will preserve them from 
decay, so also will a suflicient de¬ 
gree.of heat, which acts exactly in 
the same way. 

Of the capacity of bodies for heat .— 
If a red-hot coal be taken from the i 
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fire, and dropped into a basin of 
water, it will raise the tempera¬ 
ture of the water a certain nuuibc'r 
of degrees. If a piece of stone, of 
the same size, be taken out from 
tlie same fire, after it has boon in 
it so long that it is of the same 
heat; and if it be droppc'd into a 
basin, of equal size, and containing 
an eipial rpi.nitity of water, it will 
raise the water to a higher tempe- 
ruturo thon was done by the coal, 
as may he seen by the thermo¬ 
meter. 

If, instead of the coal or the 
pie-e of .stone, a piece of iron of 
(he .same size taken from the s.imR 
fire, and, therefore, of the same 
tcmpcratiirn be put into a similar 
biisin of waller, it will raise its tem¬ 
perature .still more. From the.so 
three simple experiments, we see 
tiiat a coal, a stone, and a piece of 
iron, of equal bulk and iieat, yet 
give out very dilFi-n'iit quantitic.s 
of heat to bodie.s which they ap¬ 
proach, or into which thuy are put. 
Tlie stone containing a greater 
proportion of communicable heat 
than the coal, is said to have a greater 
capacity for heat, aud the iron in 
like manner has a greater capacity 
fur heat than the stone. 

If a piece of wood, and a piece 
of iron, have both been n«'ar a fire 
fur .such a length of time, that they 
are both at the same temperature, 
and if 1 lay hold of tlie wood, and 
then of the iron, my hand i.s 
warmed much more by the iron, 
than hy the w'ood. A.s the iron has 
a greater capacity tor heat than 
w'ood, it contaiiLs a larger quantity 
in a given space, and therefore 
has mure to give out to the hand, 
and its rniiducting power enables 
it to give it out. 

Ihi.s experiment may be tried 
with iDOre accuracy by dipping at 
the same time the end of a rod of 
wood, and tlie end of a rod of iron, 
into boiling water, and after keep¬ 
ing them some time, withdrawing 
them, and wiping them ; the rod 
of iron, when the hand is applied 
to it, will feel much warmer than 
the wood. If a pii:co of metal, for 
instance a spoon, be put into 
water, which may not be so hot, 
but that the hand may be put iuto 
it, the piece of meUU may nevur* 
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thelcss be made too hot to be held 
by the hand. In all these cxain- 
les the property of conducting 
eat, as well as the ivipacity for 
heat, has a share in the eliect pro¬ 
duced. In fact the two proper* 
ties seem to be united in the same 
bodies, and to hare a dependence 
upon each other. 

Hie method employed by Dr. 
Blach, who has the merit of having 
led the way in this branqli of 
science, was to mix dilTcrcnt sub¬ 
stances togetlier, which were at a 
common temperature before being 
mixed, and then ascertain the 
temperature after the mixture. 

If a pint of water at 100*^, and 
another pint at l>c mixed to¬ 
gether in a basin, the temperature 
after the mixture W'ill be J.'itP, 
or the exact mean lietwecn lOU’^ 
and In this case, the one 

pint gains 60^ w’hicli the other 
loses. In conducting this experi¬ 
ment, it is necessary to raise the 
temperature of the basin to such 
a height tliat it may not aifoct the 
result; for if tlin basin were cold 
it would abstract a considerable 
portion of the heat of the water 
poured into it, and the temperd- 
ture of the mixture would he be¬ 
low the moan of the two, or 
But if instead of two pints of 
water, there be mixed a pound of 
mercury at looo, and a pound of 
water at 212°, the temperature of 
the mixture will bo considerably 
higher than It therefore fol¬ 

lows that the water has not lost 
near so many degrees as the mer¬ 
cury has gained ; and, therefore, a 
sm^l portion of caloric will raise 
the teraperatiiTc of mercury higher 
than it would water; and, there¬ 
fore mercury has less capacity for 
boat. 

Another and perhaps better way 
of ascertaining the capacity of 
bodies for heat, is to raise tliein to 
tho same temperature, and then 
to bring them in contact with ice 
at 32'^, or the melting point, and 
to observe how much ice they melt 
before their tcmperaturi* is brought 
down to 320 . A. body which would 
melt a double quantity of icc, 
would, have a double capacity for 
heat ; and that which would melt 
a triple quantity of icci would 
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have a triple capacity. ^ In order 
to ascertain the quantity of ice 
melted by different bodies, with 
as great exactness as possible, 
Messrs. Lavoisier and Liiplace, in- 
vented an instrument called the 
calorimeter, or measurer of caloric. 
It requires, however, extreme de¬ 
licacy and attention to manage it, 
and will often give a viirying 
result. 

It would be highly satisfactory 
to the author to lay before his 
readers a table of the capacities of 
different bodies for heat; but the 
exp(‘ritnents of chemists have not 
been sullictcutly numerous on this 
subject to render it possible. 

0/ Ijotcnt Heat —If in the time 
of very hard frost, a basin tilled 
with snow be brought into a warm 
room, the temperature of the snow 
ivill gradually rise to 320, and 
then wlien it has come to that 
height, the snow will begin to 
melt, but this will be done slowly, 
and it will be a considerable time 
before all the snow has been 
changed into water. 

If Uie tliermomcter be plunged 
into tlie water produced by the 
melting snow, or into the snow it¬ 
self, it will indicate SfiPj and this 
temperature will continue un¬ 
changed until the whole be melted, 
after which it urill gradually rise 
to that of the room. 

If instead of snow, wc try the 
experiment w'itli ice pounded into 
small portions, it will be found 
aL-.o to rise to the temperature of 
32^, but no further, and as it goes 
ou melting, the water produced 
and Uio uarne ted part of the ice, 
will still continue at 32<>; but as 
soon as tlie whole is melted, the 
temperature will begin to rise, 
and it will gradually ascend to the 
heat of the room. 

If snow or ice he put into a 
saucepan and placed ou the Arc, 
notwithstanding the constant ac¬ 
cession of heat wiiich is commu¬ 
nicated to it from the fire, there is 
no rise whatever in the thermo¬ 
meter, or ill the temperature of 
tiic snow or ice when felt by the 
hand, until the whole be melted, 
tlie whole of the heat heiiig con¬ 
sumed in reducing the snow, or 
icc, to a liquid state. 
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It is evident, that in all these 
cases, the snow and ice were eveiy 
instant reoei\itit': heat from tin* 
surruniidini; bodies, or from the 
tiie, anfl particularly in the case 
where the saucepan is put on the 
fire; yet, iievi rtlndess, there is no 
sensible dilVerence of heat indi¬ 
cated by feeling it with the baud 
or with the ttnTmometer. I'hc 
whole of the heat eoniinuiiicated 
Was reqiiireil to render tlie solid 
aabstauce fluid, it is disperbod 
atnongst its particles to heop it in 
that state, and iiecomes what is 
called latent heat. 

Dr. UlacL was the first who 
turned his attention to this sub- 
jt'ct, which he was induced to do 
from observing in the time of a 
thaw, which lasted for seriral 
days, that the snow and the water 
ill a pool where there were still 
Snow and ice unmidtcd, never 
rose above whilst the air and 
the water in a pool, free from ice 
and SHOW, indicated .1 mucii higher 
temperature. He was thus led to 
perceive th<it the heat which the 
snow and ice received from the air 
in the time of a thaw, was ab¬ 
sorbed and employed in rendering 
them fluid. 

If upon a quantity of snow or 
ice, some boiling water be poured, 
part of the snow will be melted, 
and the remaiiling snow or ice 
will be of .1 temperature of ."WO, 
and so also will be the whole of 
the Writer, llie heat in the boil¬ 
ing water is absorbed or rendered 
latent, being required to melt part 
of tlip snow or ice. 

This phenomenon of the absorp¬ 
tion ot heat i.s not peculiar to 
rneldng snow and ice ; tliu .same 
also takes place with any other 
solid substances which cannot be 
raised to a temperature above tlieir 
melting point, until the whole be 
liquefied. 

The absorption of heat is no 
where more remarkable than in 
ihc melting of different kinds of 
Bolt. Upon this principle various 
freexing mixtures have been made, 
which have been employed, not 
only for the purposes of philjso- 
phicul research, but lot useful pur- 

i 'OscH in common arts of life, 
u the composition of n freoiemg 
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mixture, the ingredients Should be 
reduced to a line powder and 
inixfil together and made to melt 
as soon us posnihle. The vessel 
in wiiuli the operation is per¬ 
formed should also be very thin, 
m order that it may not commu¬ 
nicate invich beat to the mixture 
and dimiuish the elti-ct. I'hc stu¬ 
dent mav .satisfy himself of tlie 
truth of the absorption of heat by 
a few simple experiments. Into a 
tumbler of very warm v\liter, put 
some powdered muriate of am¬ 
monia (sal ammoniac) -ind the heat 
will be greatly diminished. Place 
two basins ot warm water on the 
table at an equal teinperatui'c, and 
into one of them spiinkle common 
salt, and after a short while ascer¬ 
tain the temperature; that in 
wliicli the sale has been put will 
he colder than the other. Salt is 
sometimes ordered by medical men 
to be put Into water, which is to 
he poured or dashed on a weak 
limb ; besides amusing the mind of 
the patient, it makes the water a 
little colder, and thereby adds to 
its effect in strengthening the 
part to which it is applied. 

One of the simplest, and at tho 
same time one of the most power¬ 
ful freezing mixtures is made by 
mixing common salt and snow. 
If a mixture of salt and snow be 
put into a saucepan which is put 
on the fire, and tiien an iron cup 
filled with water bo placed in tlu; 
mixture, fhc water will be frozen 
into ice. An iron clip is rccoiu- 
meuded, because that metal is a 
good conductor of lioat. The mix¬ 
ture as it melts abstracts heat from 
all bodies around it, and with¬ 
draws so much from the cup and 
water as to produce congelation. 
If snow and common salt be mixed 
in an iron cup, or in a common 
portiT pot, of w'hich the outside is 
wet, anil the cup or pot bo then 
placed on a board or stool beside 
the fire, it will freeze so hard 
as to adhere. In these experi¬ 
ments pomided ice will answer 
still better. IJonfcctioners in the 
warmest weather in siunmor easily 
make a freezing mixture by means 
of pounded icc and salt, and that 
is, perhaps, the only mixture which 
can be easily made at 00 moderate 
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an expense as to be of use in com¬ 
mon life. Other freczini; niixturcs 
aro einployetl by philosinjjhcrs for 
the gr:itific:itiou of rurio^it-y, and 
for ascertaining by experiment the 
laws ul nature. 

In order to produce a very high 
dcgi'i'O of cold, it is iieccSsary to 
US'! differ eiit mix tores, and to cool 
the ingredients whicti arc to be 
used in the second mixture in a 
Tcsscl placed in the iirst mixture, 
and then, when mixed, they will 
produce a still lower temperature. 
Thni other ingredients which have 
been brought down to this st'cniid 
temperature are to be mixed to¬ 
gether, and a lower temperature 
still may be produced, and the 
operation still may be continued. 

VVe see, therelore, that in all 
cases Avhen a body passes from 
a solid to a fluid state, it absorbs 
a quantity of heat which disap¬ 
pears or becomes latent. Now 
this heat will again he niadc^ to 
rc-appear, or to become scusih e 
when the liquid returns to a solid 
state. We observe the air al¬ 
ways becomes warmer during a 
heavy fall of snow. The vapour 
on becoming solid gives out hc‘at 
which caiises tlie warmth. After j 
milk has been churned atid butter 
has begun to ho formed, imme¬ 
diately there is great heat felt. 
Wc observe the same thing takes 
place w'heii watc*r becomes solid in 
the slacking of lime. Jlut there is 
an experiment which will clearly 
shew that heat is given out by 
watiT in tho act of fri'csing. If 
whilst the air is considerably colder 
than 3’2'>, the frci*/iug point, for 
instance, at 22^, we expose to it 
a quantity of water in a tall glass, 
with a thermometer in it and co¬ 
vered ; the water gradually cools 
down to 22*3 without freezing. If 
the water bo then shaken, part of 
it instantly freezes into a spongy 
mass, and the timperaturc of the 
whole rises to the freezing point, 
or 320, so that the unfrozen part 
has acquired 10° degrees of heat 
in an instant. Ihia heat must have 
come from that part of the water 
which freezed, and this experiment 
shows tluit water gives out heat in 
the act of freezing. 

An experiment more easUy per- 
127 


formed, will show tho same thing. 
In the time of very hard frost, 
take some ice, which will bo found 
by the thermonii’ter to bo consi¬ 
derably below 32*3, into a bason of 
water at .'12*3, which is to be brought 
to that teinpcratuTu by exposing it 
a short while to the open air, a 
part of the water will soon be con¬ 
gealed, and the tcmpeT.itiirc of tlio 
ice, which was below 32*3 ^vill bo 
raised to that point. The tempera¬ 
ture of the ice IS iucredsed by tho 
heat it receives from the water 
which is lrii«eu. 

If suipb.ito of soda ((llaubcr's 
salts) be dissolved in boiling water 
to sHtiir.'ition, and tlic liquor be 
boiled some time, and then poured 
into .a phial until the phial he full, 
and a cork be put into the phiid to 
exclude tliu air, it is >ery proba¬ 
ble that no crystallization will take 
place. Ilut if after an hour or two, 
when the liquor is quite cold, the 
phial be shaken, then part of the 
liquor will crystalli/e, aud consi- 
deiMblc heat will be felt. 

When water is poured upon the 
dry pulverized plaster of paris tor 
the purpose of forming models or 
cornices to rooms, the mixture 
soon becomes hard, and great h(>at 
is disengaged from tho water 
entering into a solid stati*. 

As heat is absorbod and becomes 
latent when a body passes from a 
solid to a liquid state, so also the 
same takes ])1ace when a body 
passes from a liquid to au aeriform 
state. Suppose a saucepan of 
water is put upon a stctuly lire, 
which gives out an uniform degreu 
of heat, the water gradually be¬ 
comes warmer, and after a certain 
number of minutes it arrives at 
212*3, or thereabouts, and thim be¬ 
gins to boil. Let us say it has 
done so in twenty minutes. It is 
clear that during the next twenty 
minutes an equal heat will bo 
given out to the water from the 
fire, and yet if the thermometer bo 
put into the water, it will be found 
to be not in the least increased in 
temperature, uor will it ever bo 
so it it continue on the fire till tho 
whole is evaporated. When the 
Water has begun to boil, a larger 
portion than before is every in- 
atant changed into vapour, and it 
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is this vapour which absorhs or 
Carnes off the heat which con¬ 
tinues to be communicated to the 
Water. Thu vapour itself has a 
temperature of *il‘20, the same as 
boiling water, thu heat, thcrijfore. 
which it carries off becomes latent 
or iueunsiblc to the thermometer. 

If water were bulled in a glass 
vessel, iu which a thermometer 
was enclosed, and which was shut 
up to prouut the vapour Irnm 
escaping, the temperature of the 
Water would be raised much above 
21*2^, but the instant tiic top i^art 
was opened, a body of vapour 
would instantly issue out, and the 
temperature would instantly fall 
to *212°. The vapour which has 
been formed has carried oft' rhe 
super.ibundant heat in the water. 

'The quantity of heat absorbed by 
a quantity of water wht ii it is 
converted into steam, Ur. Jilack 
calculated to be so much as would 
raise its temperature BIQO above 
boiling point, or to about 1022*^ 
of Fahrenheit. He was not per¬ 
fectly satisfied with the accuracy 
of the means he employed, and re¬ 
quested his friend and pupil Mr. 
Watt, to endeavour to ascertain 
this point. This gentleui-in, to 
whom the research w'as of the 
highest importiuiCH in the con¬ 
struction ot his steam engines, ap¬ 
plied himself with great care to 
this sulijecc, and the result was, 
that the quantity of heat absorbed 
by water, when it is changed into 
vapour, would be snfticieut to raise 
it to 950*5 of Fahrenheit, which 
does not differ much from the re¬ 
sult obtained by Dr. Hlack. Jf 
water at the temperature of G2<5 
be put upon a fire burning regu¬ 
larly imd uniformly, in order to 
make it boil, it must be raised 
150°, or to 212*5, before it boil, and 
as the whole water will not be 
converted into steam ancil it has 
received as much heat as might 
have raised it to nearly 1,000*5, tliat 
is to say, about five times 150*5, 
or 750<5 more than 212*5; it will re¬ 
quire five times as much time to be 
all evaporated, as it did before it 
began to boil. 

As water when it is converted 
from a fluid to a solid state, gives 
out the heat which kept it fluids 
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so also, when water passes from a 
state of vapour to a noid state, it 
gives out the superabundant heat 
which was requiT-ed to raise it in 
vapour.* This property of steam 
has been successfully applied to 
the purposes ot conveying heat 
over a large building. It has also 
been employed for heating water, 
boiling vi’gctablcs, and for a va¬ 
riety of culinary purposes. Count 
Runiford has the honour of con¬ 
triving the means by which this 
property of steam ma> be ren¬ 
dered most useful iu common life, 
llic property of steam is sncccss- 
fiiliy employed iu the London 
breweries. 

If at any time the hand has 
been brought into the steam issu¬ 
ing from, the tea kettle, great heat 
has been felt. Hold a piece of 
board over the steam of a tea 
kettle that it may form into a 
liquiil on the board, and then feel 
the heat produced, It will much ex¬ 
ceed the beat occasioned by ponr- 
iiig upon it as much boiling water 
as would make the board equally 
wet. 

CALORIMETER is an instra- 
ment invented to measure the 
quantity of heat, that any sub- 
stani o contains, which it has ab¬ 
sorbed, imd is capable of diaen* 
gagiug. It is done by melting ice, 
which is always rendered fliUd at 
the same temperature, namely, 
:'l‘2*5 of Fahrenhidt, and all the 
heat which is afterwards communi¬ 
cated to it iocs not raise its tem¬ 
perature, but is merely employed, 
in melting it, and a double or triple 
quantity of ice will be melted by 
a double or triple quantity of calo¬ 
ric, so that the portion of the invi¬ 
sible heat which is employed, may 
bo asuertaiiied, by weighing the 
water produced from the melting 
ice. This is the principle upon 


• In order to calculate how long 
it w’ould take to convert any given 
quantity of water into vapour, 
notice the degree at which it is 
when put upon the ftre, and sub¬ 
tract this from 212*5; then divide 
810*5 by the remainder; the quo¬ 
tient multiplied by tlie time the 
water takes to boil will be the 
result required. 
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trliicb Messrs. Lavoisier and La¬ 
place inTCUttid tliL'ir calorimeter. 

It is composed of two Muiilnr mc- 
tiillic vessels, contained v^itliin each 
other, and hept separated by little 
Tods of metal, which it would be an 
improvement to make of wood, or 
n| f^l.-iss. The interral belwcen the 
two vessels is filled with ice broken 
into small pieces, and heaped up, 
so us to form ii contintied envelop. 
To introduce the ice, the cover is 
lifted up, and when the apparatus 
is filled, it is replaced. It is clear, 
that by takini; care to renew con- 
.stantly this ice in proportion ns it 
is melted by the effect of the tem¬ 
perature of the jitmosplicre, sup¬ 
posed higher than OO, the interior 
vessel and the space in its inside, 
will be. keptcoiLst.iiitly at zero. But 
to eflect this renovation, the water 
which is formed by this progressive 
melting, must be carried off ; such 
IS the intention of ;i cock on the 
side, placed in the lower part of tlie 
space between the two vessels. 

Now' iir the interior vessel, there 
is suspended another still finialler, 
formed by the simple interweaving 
of iron wire, and intended to con¬ 
tain the body which it i.s u'ished 
to cool. The interv al between the 
second and third ve-sscl, is equally 
filled with ice, piled up in very 
small piecr.s, w'hich is also intro¬ 
duced into it hy lifting up the lid, 
and the water which is produced, 
as it is melted, ruua out by a cock 
in the lower part, into a vessel, 
when; it is collected to be exactly 
weighed. Tliis bi'ing settled, let us 
admit for a moment, that the exter¬ 
nal air has no arce.is into the inte¬ 
rior of the calorimeter. Iheii after 
a time, more or less eonsiderablo, 
the interior ice will arrive at the 
tempcrntuTC of the exterior inter¬ 
val, that it is to say at 32 ^, and it 
will keep itself invariably at this 
degree, as long as tlie exterior 
covering of ice shall not be to¬ 
tally melted. But introduce into 
the inncimost vcsssel a body of 
which the temperature is raised 
above zero, this body will he gra¬ 
dually cooled, and in cooling, it 
will melt the aurroundiug ice, 
which will produce a certain quan¬ 
tity of water, which will 7 UU out by 
the lower cock. 
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If this water be collected and 
weighed, it will be evidently the 
measure of the quantity of heat 
disengaged by the body on cooling 
dow'ii to .Vi®. 

The experiment to be properly 
conducted, requires some precau¬ 
tions ; hrst, c.are must he taken 
not to employ ice colder than 3‘iO, 
for all the heat disengaged by the 
interior body, will be employed m 
bringing it to this teniperuture 
before melting it, and the eflect 
will thus he imorrectly ascertained, 
lliis inconvenience is avoided by 
employing melting ice, or ire rea¬ 
dy to melt, and perfonmug the ex¬ 
periment m an atmosphere raised 
two or three degrees above zero, 
rather than below it. Ihen there 
wiUhi: aeerlaiiity that the tempera¬ 
ture of tlm ice, with which the ex¬ 
periment is perfoTim'd, is really at 
3 *iO, as it is wished, since it keeps 
at this fixed degree as long as it is 
not entirely melted. Hiis has also 
aiioUier adiantage. flic introduc¬ 
tion of external air into the calori¬ 
meter can niiver be totally avoided ; 
if it were much warmer than the 
inturiial ice, it w'ould melt a quan¬ 
tity whirl! might he sensible, and 
which by mixing with tlie quan¬ 
tities of water resulting from the 
experiments would alter them; if 
on the contrary it were colder th.vn 
32°, it would cool the temperature 
of the ice, and prevent its melting. 
On account of the binall density of 
the air, two or tliree degrees, or 
more, arc in this respect of httlo 
consequence, which thereloro, at- 
fordtf us more liberty in the selec¬ 
tion of times to perform the experi¬ 
ment. But it may bo rendered, 
much more exact, if it he always 
performed when the temperature 
IS a little above 320, and ewe he 
taken to have a setoi.dcaloriiucter, 
in every respect like tlie first, and 
charged in the sami: iiianiier; with 
this difference only, that no body 
is put into the inside. Ihen the 
quantity of melting ice in this latter 
calorimeter, will give immediately 
the effect of the temperature of the 
air. It only remains to render 
these two calorimeters such that 
they may be compared. For that 
purpose, after being charged they 
are to bo left to drop for some time. 
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foi*_ instance, an hoalr. The watrr j and provided with reccirera. Moat 
■which they ^hall liavc pr idiiccd, is j of the camphor bccoinoa rondenauA 
to lie tlirown away, and the w.inn in the solid form anion (t the straw^ 
body hemp iiitroiluml into one of •mil part comes over with the water, 
them, a new ob.ieri atiou is to be I 'Die sidiliuMtiun of caiuphor is 
made. When tlie cooling Hh.ill have I pel formed in low (lat-bottomcd glass 
teiniinated, wlneh is to be judged I \e.->sela placed in sand; ami the 
1>A' t!w‘slowne'^s of tlie melting, tin* I camphor becomi's concrete in a 
t]u.iutities of water formed in the I pure slate agiunst the upper p^irt, 
two riilorimeters, lire to be wi'iglied, j whence it i*. .i^terwards separated 
and by siibstraLtiiig the one Irom I inth .i knife, alter breaking the 
the other, the diHerenee AVill e\- J glass. JjCavis isserts, th.it mo .iddi- 
press that whieh the aetion of the J tion !•» requisite in the purification 
w'arm body introduced into one of I of camphor ; hut th.it the i hief point 
them alone produced; 1 t»llv, in I eoosi.sts iu lu.in.igiiig the fin* .so 
order to obtain greater ceriiintj, I tli it the iippei p.iif ot the vesi.el 
Ttie experiment luav be ri'peatixl, j ni.iv he hot ei'ougb to h.ike tie* 
putting the w'.iriii body into the | siibliniate tm,etbi r into .1 kind of 
other ealorinieter. j cake. Chaptal .*• ivs, the llollaudiTS 

C’\I-1‘, a .spi-eies of liin<* stone, j mix a’l uuiire of rpi'-klnni uith 
rontaining clay .iiid oxides ol j every pound of camphor pi oi ions 
iio’i. I to the distillation. 

O'AMKhllO\ MiNiyl’ll^ is so I I'lirified lamphor isa white con- 
named troni the readmes.'* witli j Crete eryst.iUme substance, not 
which it paises from one colniir to j brittle, but easily cniiubled, having 
another, it is ebtaim'd by nieltiin; I .1 peculiar consistv'uce resembling 
togetli*-r potass and bl.iek oxide of 1 th.it of .speruiaceti, but Inirder. It 
Tmniganeae in a criieible. The so- j lias a strong lively smell, and au 
Intimi of this subst.iiice in water is j .icrid t.iste; is so v ol.itile as tnt.illy 
.at first "rceii, and becomes yellow, j to exhale wlieii left exposed 111 a 
and red, and hy the addition ol | warm air; is light enough to swim 
ti I'tth- potass, the sohition will | on water; and la very inllainma- 
ag.iiii retrograde to green. Ky.Hiding I Lie, burning with a very whitu 
to the solution a idtle sulphurous j tiamu and smoke, without any 
acid or cliloiine, it will entirely | rcoidue. 

lose Its colour. If an acid be pour- I 'J'he roots of zedoary, tliymi*, rose- 
ed into the green sniutnm, it j nary, sage, the Imula lielleniiim, 
ih.iiigi'i to led. Hy boiling, the j the .iiieiuoiiy, the p.isqiie dower or 
<‘Xi e.vs of potass w'ill bo fli.MMigaged, I piilsatilla, and other veget.ible.s, 
aiid It will become red. .Some acjd.s J .ifibnl camphor by distillation. It 
precipitate the nnini'anese, by ab- I in observable, th:it all tln'ie plants 
sorbing the potass and oxygen. Ex- I a/Ihrd a much larger iiieuitity of 
po.snre to tlie air, the addition of j camphor, when the sap has been 
giiiijs, or su ’ar, soda, barytes, or j siiflered to pass to the ooncrefu 
stroutite.s, all have an etlect on the { state by sever.il moiitlia’ diymg. 
cameleon. [ Tliynm and peppermint, slowly 

tJ A ME EACH Y WOOD. >See Luo- j dried, afford much c.imphor; and 
wool). I .Mr. Achard has observed, that a 

CAjMPHOU. There are two kinds [smell of camphor i.s disengaged 
grow in the Eist, the one produced | when volatile Oil of fennel is treated 
in the isl mils of Sumatra and IJor- j with acids. 

iieo, .and the other produced in I Mr. Kind, a Oennan chemist, 
Jau.in and China. j endeavouring to incorporate iiiii- 

Cuniphor is i*xtracted from the j riatic acid gas with oil of turpentine, 
roots, wood, and le.ivi*s of two spe- j by putting this oil into the vessels 
eies of la urns, the roots affording bv j in which the gas was received 
far the greatest abundance, 'fhu I when exti’icatod, found the oil 
nii-tbud c uisists iu distilling^ with I change first yelhiw, tliun brown, 
water in l.irge iron pots, serving as I and lastly, to be almost wholly 
the body of a still, with earthen | coagulated into a crystalline mass, 
heads adapted, stuffed with straw, f whivh comported itself iu every 
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respect like camphor. Tromsdorll' 
and. Boullay coulirm this. A snuill 
quantity of camplior may he obtaiu- 
eiL from oil ot turpeutinu by ^iIllpU• 
dihtill.itlon, at a very gontlu hi-at. 
Otiirr us.s(:ntial oils, however, atthrd 
more. Jiy evaporation m shallow 
vessels, at a he.it not exceeding 
57^ F. Mr. Proust obtained from 
Oil of laveiidt r .25, of sage .21, of 
mariorain .1UI4, of rostmiury .(!(i25. 
He conducted the operation on a 
pretty iiirge scale. 

Camphor is not soluble in water 
in .my perceptible degree, though 
it coiiiTuunicates its siiuill to that 
tluid, iiud may bo buruud us it 
floats oil Its .surface, if is said, 
however, tliat a surgc'un, at Madrid, 
has elU'Cted its holutioii in water by 
inoiuis of the carbonic acid. 

(Camphor m.iy be powdered by 
moistening it with ulcoliol, and tri- 
tiirnting it till dry. It may ho 
formed into aj; emulsion by previ¬ 
ous grinding vv ith iiesir three times 
its weight of olmonds, and atler- 
vvards gradu.allv add'.iig the water, 
kolk 111 egg and mucilages are also 
c'flectual for this purpose; but 
sugar does not .iiisw'er well. 

it has been observed by Roniiru, 
that small pieces of camphor llout- 
iiig on water Jiave a rotatory mo¬ 
tion. 

Alcohol, ether:.., and oils, dissolve 
camphor. 

nif addition of water to the spi¬ 
rituous nr ai id solutions of cam- ; 
plior, instantly separati's it. 

Mr. Hatchett has particularly 
examined the action of sulphuric 
acid on camphor. A hundred grains 
of camphor were digested in an 
ounce of concentr.ited sulphuric 
acid for two days. A gentle heat 
was then .ipplied, and the diges¬ 
tion continued for two d.iys longer. 
Six ounces of water were then 
additd, and the vvliole distilled to 
(ir>iiess. 'Hiree grams of an e.'iseu- 
ti.>i oil, luiMiig a mixed odour of 
lavender and peppermint, came 
over with the w.itei. The Te.sidiium 
being treated twice with two ounces 
of alcohol each time, tifty-tliri'e 
grains of a compact coal in small 
fragments remained uiidissolved. 
'i'iiu alcohol, being evaporated in a 
water hath, yielded forty-nine grains 
•f a blackisii-brown substance, which 


was bitter, astringent, had the smell 
of caroniel, and formed a d.trk 
brown solution with water. 1'liis 
solution threw down very dark, 
brown precipitates, with Rulph.itf> 
of iron, acetate of U'.ul, miiriare of 
tin, and nitrate of lime. It pn-cipi- 
tated gold in the metallic stale. 
Isinglas.s threw' down tlie whole ot 
what wasdis.sulvediu aueaily bbick 
precipitate. 

When nitric acid i.s distilled ri' 
peatedly in large quantities from 
camphor, it converts it into a pe<«i 
liar acid, calli'd camphoric. 

Hr. Iliomsim fjiuid a grain of 
camphor to cuiituius as follows . 
Carbon . . 73.91 

Hydrogen . 11.49 
Oxygen . . 11.(10 


100.00 

It melts at 286^, and boils at 
4000. 

Camphor is used in medicine, hut 
frequently to conceal the. prepara¬ 
tions employed. Wlieii di.sHolv ed in 
acetic acid, it yields, with soino 
essential oil, tin* aromatic vinegar. 
Its effluvia are very noxious to in¬ 
sects, on which account, it is put 
ill the cases with preserved or 
stuffed birds or beasts, to protect 
them from their ravages. 

CAMPHORIC ACIJ). M. Koho.- 
garten found some years ago, that 
an acid witli peculiar properties 
was obtained, by distilling nitric 
acid eight times following from c.im- 
phor. llonillon Lagrange has since 
repeated his experiments, and the 
following is the account he gives ot 
its preparation and..properties. 

One part ofconiphor being intro- 
ducod into a gl.iss retort, four parts 
ofnitric acid of the strength of 3(1 
degrees are to be poured on it, a 
receiver adapted to the retort, and 
all the joints weU luted. The re 
tort is then to be placed on a sand 
heat, and gradually heated. Diimig 
the process a considerable quantity 
of nitrous gas, and of carbonic acid 
gas, is evolved; and part of the 
camphor is volatilized, while ano¬ 
ther part seizes the oxygen of the 
nitric acid. Whim no more v apour.s 
are extricated, the vessihs .ire to 
be separated, and the sublimed cam¬ 
phor added to the acid that remains 
iu the retort. A like quantity of 
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bitric arid is again to 1)C poured on 
this, and the distillation repeated. 
This operation must be reiterated 
till the camphor is roiupletel^ 
acidirieU. Twenty parts of iiiim 
u«.id at arc .suilicieiit to aciditj 
one of camphor. 

N\ hen the ■« hole of the camphor 
is ariditied, it cijstallm-a in the re- 
inaiiiiiig liquor. The whole is then 
tobcpoiiri'd out upon .i fiJttT, .iiid 
washed with distilled vatiT. lo r.ir- 
ry oil'the iiitrie acid it may li.iie 
retained. 'I'he most reit iiii indira- 
tiuu of the acidilieatiou id the cam¬ 
phor IS Its rrvsr.ilhziiii; on the cool¬ 
ing ot the liquor leniaiunig in the 

etort. 

To purify tins .leid it must be lus- 

ohed in hoi distilled watt ., aod 
the solution, alter hi mg intered, 
I'vaporated nearly to halt, or till a 
slight pellicle forms, when the 
c.unphoiic acid will hi- oht.nued in 
cryhl.ils on cooling. 

This experiment heing too long to 
be exhilnted hy the c hc-iuiral lec¬ 
turer, Its place may he supplied hy 
the tollowing. 

Ajar is to bc' tilled over mercury 
With oxygen gas trom the chlorate 
of potasiii and a little water passed 
into it. On tin* other hand, a bit 
of f aiiiphoT and .in atom of phos¬ 
phorus arc* to be placed in a little 
cupel; and then one c^rid of .i curved 
tube IS to he coiiveyc'd under the 
jar, .ind the other end under a jar 
tilled with water in tlie pneiiiii:itn- 
cheniie.il apparatus. The apparatus 
being tlius arraiigc'd, the phospho¬ 
rus IS to be Ituridled hy means of a 
red-hot iron. The phosphorus in- 
tlaiims, and afterwards the camphor. 
'I'lie llaiue produced by the caiii- 
plior is very livid; much heat is 
given out; and tlie j.ar is lined with 
u black subsl.iTice, whicdi gradually 
tails doxvn, and covers the watc*r 
htandiiig on the quicksilver in the 
jar. This is oxide of car.'.on. At 
the same time a gas is collected, 
that h.is all tlie char.icters ot car¬ 
bonic aiid. 'I'he water contained in 
the jar is very fragrant, and con¬ 
tains canixihoric acid in suhition. 

'I’he c:itnx>iioric acid has a slightly 
acid, bitter taste, and reddens infu¬ 
sion of htlllUH. 

It crystallizes ; and the crystals 
upon the whole ivseiuble those of 
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I muriate of ammonia. (Kosegarica 
I says they are parallclopipcds of a 
snowy whiteness.) It I'llloresces on 
exposure to the atmosphere ; is not 
lery soluble in cold water; when 
placed on burning coals, gives out 
a thick aromatii smoke, and is en¬ 
tirely dissipated ; and with a gentle 
heat in<-lts, and is siiblnued. 'J'he 
miiier.il .'u-ids dis.<iulve it entirely. 
It di‘composes the sulphate and 
niiiriate of iron. The lived and 
volatile oils dissolve it. It is like 
wise soluble in alcohol, and is not 
pre» iint.ited tioin it by water ; a 
l)rox>erty that distiiiguislies it troni 
the Len/oic acid. It unites easily 
with the earths and .ilk.ibs. 

'I'o prepare the campliurates of 
lime, magnesia, and ulnniina, these 
earths iiim>l lie dilliised m water, 
.iiid ci'y.st.i11ized i amphoric ai id add¬ 
ed. Tlie mivture must then bo 
boiled, Idtered while liot, and the 
solution roiiceutrated by evapora¬ 
tion. 

'I’he campliorate of barytes is pro 
pared by dissolving the pure e.irtb 
ill water, and ttieii adding cry,st.il- 
lized cumplioric acid. 

Those of potash, soda, and am¬ 
monia, should be prepared with 
their carbonates dissolved in water : 
the.<,e solutions are to be saturated 
with crystiillized raniplioric acid, 
heated. Altered, evaporated, and 
cooled, by wliicli means the caui- 
phorates will be obtained. 

It the camphoric acid be very 
pure, they have no smell; if it bo 
nut, they have always a slight smell 
of camphor. 

Tho caiuphorates of alumina and 
barytes leave a little acidity on the 
tongue; the rest have a slightly 
bitterihh t.iste. 

Tliey are all decomposed by 
heat; the acid being separated and 
sublimed, and the base reinamiug 
pure ; tliat of amtnouia excepted, 
wbiihis until ely volatilized. 

If they be exposed to the blow¬ 
pipe, Uic acid burns with a blue 
Aaiiie : that of aunnouia gives first 
a blue Aainu ; but toward the end 
it hecomes red. 

'riie caniphorates of lime and 
magnesia are tittle soliihle, tlie 
others dissolve more easily. 

'J’hc mineral acids decompose 
them all. The alkalis and earths 
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tici iu ilio order of their affinity for 
the camphoric acid ; which is,liino, 
potash, soda, barytes, ammonia, 
alamiua, magnesia. 

Several metallic solutions, and 
several neutral salts, decompose 
the canmhorates; such as the ni¬ 
trate of barytes, most of tin; cal- 
caicous salts. See. 

Tlie cumphoratos of lime, mag¬ 
nesia, and bury tes, part with their 
acid to alcohol.— lMgrange*s Ala- 
nuH d’un Cours <le C/ihuie. 

CANCER (Mvttfk op) was 
found hy Dr. Crawford to give a 
green e.olour to syrup of violets, 
and when tn'ated with sulphuric 
acid, it gave out u gas resembling 
sulphuretted hydrogen gas, w'hich 
he Supposed to have existed along 
with ainmouia in the ulcer. He 
found aqueous chlorint* removed 
the violence of the odour, and he 
reconimeuds it, therefore, to be 
used to wash the sores, as likely 
to have a very salutary eflbct in 
mitigating the disorder. 

CANNEL COAL. The name of 
a species fovind near Whitehaven, 
and otlicr places in England, and 
at Gilmerton and Muirkirk, lu 
Scotland. It is massive, of a beau¬ 
tiful velvet greyi.sh black, of spe- 
ciAc gTiivity from 1.23 to 1.27. It has 
been worked on the lathe into drink¬ 
ing vessels, snuiT boxes, and other 
toys. 

^ CANNON METAL is a composi¬ 
tion of copper and tin. 

CANTIIAKIDES, on SPANISH 
FLIES, called by (Imelin, the lytta 
vossicatoria, which hsis br'cn adopt¬ 
ed by the London College of Phy¬ 
sicians. From the inspissated wa¬ 
tery decoction of these insects 
treated with alcohol, a resinous 
matter is obtained ; which is sup¬ 
posed to be the blistering prin¬ 
ciple. If a few grains only be 
taken into the stoinach, they act as 
a poison, producing satyn.isis, deli¬ 
rium, convulsions, and do.ith. Oils, 
milk, syrups, friction of the spine, 
with volatile liniment and lauda¬ 
num, and draughts containing opi¬ 
um, and camphorated emulsion, .arc 
the best antidotes. 

CANTON'S PHOSPHORUS is 
thu.s prepared. Calcine oyster 
sheUs m the open lire for a half an 
hour, then select the whitest and 
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the largest ^ piocett, and mix them 
with one-third of their weight of 
flour of sulphur, pack the mix¬ 
ture closely into a covered cruci¬ 
ble, and heat it to redness for an 
hour. When tlie whole is cooled, 
sole -r the whitest pii*cc8 for use. 

CAOUTCHOUC. This siih.statice 
which has been improperly tern«*d 
efaific git/ii, and vulgarly, from its 
cominou applicaUon to rub out pen¬ 
cil marks on paper, Intium rubber, 
is obtained from the milky juice of 
difterent plants in hot countries. 
The chief of these are the Jatrupha 
clastfra, and Urceola clastica. 

The juice is applied in successive 
coatings on a mould of clay, and 
dri(‘d by the fire or in the .sun-; and 
when of a sufficient thickness, the 
mould is cru^hr'l, and the pieces 
sli.ikcn out. Acids separate the 
caoutchouc from the thinner part 
of the juice at once by coagulating 
it. The juice of old plaiits jields 
nearly two-tiiirds of its weight; 
that of younger plants lesa. Its co¬ 
lour, when fresh, is yellowish white, 
but it grows darker by exposure to 
the air. 

The elasticity of this substance is 
its most remarkable property: when 
warmed, ns by immersion iti hot 
water, slips ot it may be drawn ont 
to seven or eight times their origi¬ 
nal length, and will return to their 
former dimensions ne.irly. Cold 
renders it stiff and rigid, hut warmth 
restores its orighml elasticity. Ex¬ 
posed to the fire it softens, swells 
up, and burns with a bright flame. 
In Cayenne it is used to give light 
a.s a candle. Its solvents are ether, 
v'olatilc oils, and petroleum. 'J'he 
ether, however, ri'quires to be. 
washed with w.iter repiM\t(*dly, and 
in this state it dissolves it complete 
ly. Pelletier recommends to boil the 
caoutchouc ill water for an hour; 
then to cut it into slender threads ; 
to boil it again about .lu hour ; and 
th<‘n to put it into rectified sul¬ 
phuric ether, in a vi;s.4el close 
stopped. In this way he says it 
will he totally di.vsojyed in a few 
days, without hea^ "icept the im¬ 
purities, which Will fall to the bot¬ 
tom, if other enough bo employed, 
lleniiard says, tlie nitrous ether 
dissolves it better than the sul¬ 
phuric. If this solution be spread 
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on any aubatanCt, the other evApo- 
ratcs very <iuic1dy, and leavoa a 
coating of caoutchouc unaltered iu 
ita propertied. Naphtha, or petro¬ 
leum. rectified into a colourledd li 
quid, diddolves it, aud likewii'e 
leaves if unchauged l>y evaporation. 
Oil of turpentine softens it, and 
forms a pasty mass, Uiat may be 
spread as a vaminh, but is rery 
long iu drying. A solution of caout¬ 
chouc III live tiiti(‘s its weight of oil 
of turpeutme, and this solution dis¬ 
solve d in eight times its weight of 
drying linseed oil h> boiling, is 
said to turin the varnish of air-bnl- 
louiis. Alkalis act upon it so us in 
time to destroy its elasticity. Sul¬ 
phuric acid is decomposed by it; 
sulphurous acid being evolved, aud 
the caoutchouc converted into char¬ 
coal. Nitric acid acts upon it 'wiih 
heat; nitrous gas being given out, 
aud oxalic acid crystal! i/.iug from 
tlie residuum. On distillatiou it 
gives out ammonia, and carburettud 
hydrogen. 

Caoutchouc may be formed into 
various articles witliout undergoing 
the process ot solution. If it be 
cut into a uniform slip of a proper 
thickness, and wound spirally round 
a glass or metal rod, so diat the 
edges shall be in close contact, and 
iu tins state be boiled for some time, 
the edges will adhere so as to form 
a tube. Pieces of it may be readily 
joini'd by touclmig tiie edges with 
the sulution in ether: hut this is 
not absolutely necessary, for, if 
tliey be merely soitoued by heat, 
aud then pressed togcHier, they 
will unite very firmly. 

If linseed oil be rendered very 
drying by digesting it upon an 
oxide of lead, and afU^rward applied 
with a small brush on any surface, 
and dried by th)* sun or in the 
smoke, it will afford a pellicle of 
considerable firmness, transparent, 
burning like caoutchouc, and won¬ 
derfully elastic. A poi:nd of this 
oil, .spread upon u stone, and ex¬ 
posed to the air for six or seven 
months, acquired almost all the 
properties of caoutchouc: it wa.<i 
used to make catlieters and bougies, 
to varnish balloons, aud for other 
purposes. 

Uf tlie mweral caoutchouc there 
VC several varieties ; 1. Of a blacL- 
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• ish-brown inclining to olive, soft, 
exceedingly compressible, unctu¬ 
ous, with a slightly aromatic smell. 
It burns with a bright flame, leaving 
a black oily residuum, wbicli does 
not becouio dry. 2. Black, dry, and 
cracked on the surface, but, when 
cut into, of a yellowish-white. A 
iluid resembling pyroligiiic acid 
exadiss from it when recently cut. 
It is pellucid on tlie edges, and 
nearly of a hyaciutbiiie red colour, 
.'i. Simil.ir to the preceding, liut of 
a somewhat firmer texture, and lig¬ 
neous appearance, truin having ao 
quired consistency iu repeated 
layers. 4. Hi's.'mbhug the first va¬ 
riety, but of a diurker colour, and 
adliering to gray calcareous spiir 
with some grains of galieiia. 5. 
Of a livcT-lirown colour, having the 
aspect of the vegetable caoutchouc, 
but passing by gr.idual transition 
into a brittle bitumen, of vitreous 
lustre, and a yellowish colour. (!. 
lJull reddish-brown, of a spongy or 
cork-like texture, containing bluck- 
ish-grey nuclei of impure caout¬ 
chouc. Many more varieties arq 
enumerated. 

One specimen of this caoutchouc 
has been found in a petrified ma¬ 
rine shell enclosed iu u ruck, and 
another enclosed in cryst.Ulizud 
lluor spur. 

The mini;ral caoutchouc resists 
tlie action uf solvents still more 
than the; vegetable. 'Fhe rectified 
oil of petroleum affects it most, 
particularly when by partial burn- 
mg it is resolved into a pitchy 
viscous sul^btancc. A hundred 
grains of a spechneu analyzed in 
the dry w.iy by Kl-iprotli, afforded 
carburetted hydrogen gas 38 cubic 
inches, carbonic acid gas 4, bitu- 
iiiLuous oil 7.3 grains, acidulous 
plilcgm 1.5, charcoal'fi.25, lime 2, 
silex 1.5, oxide of iron .75, sul¬ 
phate of lime .5, alumina .25. 

Caoutchouc has becu applied to 

J ircuerre the surface of iron goods 
rom oxidation by the .action of 
the atmosphere, for which it is 
well adapted, as it does not un 
dergo any change in the air. It 
uci^uires a treiwley consistence un 
der ordinary degrees of heat, ad¬ 
heres firmly to iron or steel, and 
is easily removed by a soft rag 
and a piece of bread. The most 
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nsefol application of this property 
is to preserve the siufare ot eii- 
cravcd steel blocks and plates. 
\Vlic‘n mixed with oil of turpentine 
it is more easily applied. 

CAKAT. We constantly hear of 
gold being so many carats fine, as 
22 i-arats fur example.; th.it means 
tli.'it in one pennyweight, which is 
21 grains, there arc 22 grains of 
pare gold, and 2 grains of alloy. 
If gold be said to be 10 carats fine, 
there are 19 grains of pure gold, 
atid 5 of alloy, in the 24. 

(’.VllBON. When vegetable mat¬ 
ter, particularly the more solid, as 
wood, is exposed to heat in close 
vessels, the volatile parts ily off, 
and leave behind a black, porous 
siibstannc which is ch.ircoal. If 
this be suffered to unde.rgo combus¬ 
tion in contact with oxygen, nr 
with atmospheric air, much the 
greater part of it will combine 
with the oxygen, and escape in 
the form of gas ; leaving about a 
two-huudredth part, which consists 
chielly of different saline and me¬ 
tallic substances. Tliis pure in- 
fl.iminahle part of the charcoal is 
what is commonly called carbon ; 
and if the gas be received into 
proper vessels, the carbon will be 
found to have been converted by 
the oxygen into an acid, culled the 
carbonle. 

From the circumstance, that in¬ 
flammable substances refract light, 
in a latio greater than that of their 
densities, Newton inferred that 
the diamond was inflammable. 
The quantity of the iiillammablc 
part of charcoal requisite to form 
a hundred parts of carbonic acid, 
was calculated by L-avoisier to be 
twerity-eiglit parts. From a careful 
experiment of Mr. Tennant, 27.0 
parts of diamond, and 72.4 of oxy¬ 
gen, formed lOU of carbonic acid ; 
and hence he inferred the idmitity 
of diamond, and the inflammable 
part of charcoal. 

Well-burnod charcoal is a con¬ 
ductor of clectrieity, though wood, 
simply deprived of its moisture by 
baking, is a nonconductor; but it is 
u very bad conductor of caloric, a 
property of cnnsideTAble use on 
many occasions, as in lining cru¬ 
cibles. 

It is Insoluble in'water, and hence 
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the utility of charring the anrfaeo 
of wood exposed to that liquid, in 
Older to preserve it, a circumstance 
not unknown to the ancients. 
This preparation ot tinibei has been 
proposed as an elTcctna] preventive 
of what is commonly called the dry 
rot. It has an attraction, however, 
for a certain portion of water, 
which it retains very forcibly. 
Heated red-hot, or nearly so, it 
decomposes water; forming with 
its oxygen carbonic acid, or car¬ 
bonic oxide, according to tlic quan¬ 
tity present; and with the hydro¬ 
gen a gaseous carburet, called car- 
buretted hydrogen, or heavy in* 
flammable air. 

Charcoal is infusible by any heat. 
If exposed to a very high tempe¬ 
rature in close vessels it lose* 
little or nothing of its weight, but 
shrinks, becomes more compact, 
and acquires a deeper black colour. 

Recently prep.ared charcoal has 
a romarkablcvproperty of absorbing 
different gases, and condensing 
them in its pores, without any 
alteration of their properties or its 
own. 

Charcoal has a powerful affinity 
for oxygen, whence its use in dis- 
I oxygcnathig metallic oxides, sad 
restoring their base to its original 
metallic state, or reviving the me- 
tiil. Thus too it decomposes seve¬ 
ral of the acids, as the phosphoric 
and sulphuric, from which it ab¬ 
stracts their oxvgen, and leaves the 
phosphorus and sulphur free. 

Carbon is capable of combining 
with sulphur and with hydrogen. 
With iron it foims steel; and it 
unites with copper into a carburet, 
as observed by l)r. Priestley. 

A singular and important pro¬ 
perty of ch.'iTconl is that of destroy¬ 
ing the smell, colour, and taste of 
v'ariouK suhstauccs: for the first 
accurate experiments on whieh we 
are chiefly indebted to Mr. Lnwitz 
of Petersburgh, tliough it had been 
long before recommended to correct 
the fuctor of foul ulcers, and as an 
antiseptic. On this account it is 
certainly the best dentifrice. Wa¬ 
ter that has become putrid by long 
keeping in wooden casks, is ren¬ 
dered sweet by filtering through 
charcoal powder, or by agitation 
with it; particularly if a few drops 
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of sulphuric acid bo added. Com- 
mou vinegar boiled vvith charcoal 

S owdor becomes perfectly limpid. 

aliiiG solutions^ that arc tinged 
yellow or brown, are rendered co¬ 
lourless in the .same way, so as to 
afford perfectly white crystals. 
The impure 'arbonate of anmioni.i 
obtained from bones, is deprived 
both of its colour and fetid sm<dl by 
sublimation witli an equal weight 
of rliurcoal powder. Malt spirit is 
freed from its disagreeable flavour 
by distillation from charcoal; but if 
too innrb be used, part of the 
spirit is deeomposed. Simple ma¬ 
ceration, for eight or ten days, in 
the proportion of about l>150th of 
the weight of the spirit, improves 
the flavour much, ft is necessary, 
tliat the charmal be well burned, 
brought to a red beat before it is 
used, and used iis soon as may be, 
or at least be carefully excluded 
from the air. The proper propor¬ 
tion too should bo ascertained by 
experiment on a small .scale. The 
charcoal may Im' used repeatedly, 
by exposing it for some time to .'i 
red bent before it is again em¬ 
ployed. 

Charcoal is used on particular 
occasions as fuel, on account of its 
giving a strong and steady beat 
without smoke. It is employed to 
convert iron into steel by ccracnta- 
fioij. ft enters into the composi¬ 
tion of gunpowder. In its liner 
states, as in ivory black, lamp- 
black, &c. it forms the basis of 
black paints, Indian ink, and 
printers' ink. 

Ihe purest carbon for chemical 
purposes is obtained by strongly 
Igniting lamp-black in a covered 
crucible. This yields, like the dia¬ 
mond, unmixed carbonic acid by 
combustion in oxygen. 

Carbon unites with all the com¬ 
mon simple combustibles, and with 
aaotc, forming a series of most 
important compounds. With sul¬ 
phur it forms a curious limpid 
liquid called carburet of sulphur, or 
sulphiiret of carbon. With phos¬ 
phorus it forms a species of com> 
pound, whose properties are im¬ 
perfectly ascertained. It luiitcs 
with hydrogen in two definite pro¬ 
portions, constituting subcarburet- 
ted and carburetted hydrogen 


gases. With asote it forms prussic 
gas, tlie cyanogen of M. Gay 
Lussac. Stoel and plumbago are 
two different compounds of carbon 
with iron. In lilack chalk ive find 
this combustible intimately asso¬ 
ciated with silica and alumina. 
The primitive combining proportion, 
or prime equivalent of carbon, is 
0.75 i)u tli(‘ oxygen scale. 

For e\pcriincnts carbon may bo 
obtained by strongly igniting lamp- 
blai'k iu a crucible. 

The diamond consists of pure 
carbon. See Dl.i UONU. 

CARBON Ml N KB AL is found in 
small qu.iutiti(‘s iu beds of coni. It 
has a silky lustre and fibrous tex¬ 
ture of wood. It consists of char¬ 
coal with vc^rious proportions of 
earth and iron, and is free from 
bitumen. 

CARBONATES are compounds 
of carbonic acid with earths, alkalis, 
and metallic oxides. They are very 
abundant in nature, and some ac¬ 
count of them will be found under 
the specific articles with which car¬ 
bonic acid combines, and also under 
carbonic acid. 

■CARBONATE OF BARYTES. 

See Heavy Spar. 

CARBONATE OF LIME. See 
Calcarkous Spar. 

CARBONATE OF STRONTIAN. 
See StkoiNtian and Hbavv Spar. 

CARBONIC ACID. This acid, 
being a compound of carbon and 
oxygen, may be formed by burning 
charcoal; but im it exists in great 
abundance ready formed, it is not 
necessary to have recourse to this 
expedient. All that is necessary 
is to pour sulphuric acid, dilutiMl 
witli five or six times its weight of 
water, on coriinum chalk, which is 
a compound of carbonic acid and 
lime. Am effervescence ensues; 
carbonic acid is evolved in the 
state of gas, and may be received 
iu the usual mdimer. 

As the rapid progress of che¬ 
mistry during the latter part of the 
18Bi century, was in a greht mea¬ 
sure owing to the discovery of this 
acid, it may be worth while to 
trace the history of it somewhat 
particularly. 

Paracelsus and Van Hefanont 
were acquainted witR-tbe fiict, that 
air is extricated from solid bodies 
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during certain processes ; and the 
latter gave to air tlius produced the 
name of g.us. Boyle calh'd these 
kinds of air artificifil airs, and sus¬ 
pected that they might hi: diHerent 
Iruni fho .ur of the atmosphere. 
Hales ascerhiincd the* quantity of 
air that could be e'ctric.ited from a 
gre.it variety nt bodies, and showed 
that it formt‘d an es<eMtial part 
of their eonipositum. Dr. Dl.icL 
pn)\eu, tliat the substances tiieii 
called lime, TTjagiiesi.'i, and alk.iJis, 
were compouiids, loosisting of a 
ies (if .lir, and pure 
Inms inagiiesi.i, and alkali. To this 
species of air he g.i\ e the name of 
lixed air, because it existed in those 
bodies in a fixi-d state. This .ur or 
gas was afterwards ^^lvl•.^tlgated, 
and .i gu*!it nnxiiberof its proper- 
tie.s a.*icerfiiined, by Dr. I’riestlry. 
Fiorii these prop(*rtie.s Mr. Keir 
first concludc-d tli.it it was an acul; 
and tins npiuiou was soon con¬ 
firmed by the experiments of Berg¬ 
man, Fontana, and otherf.. Di*. 
J'ru'stley at first susjieeted th.it 
this acid entered as an element into 
the coiiipo.sjtioii of atmospherical 
air; and Bergman, adopting the 
saini* opinion, gaie it the name of 
airial and. Mr. Bewley culled it 
mephitic acid, because it could not 
be respired 'witliout occasioning 
de.itli ; and tin- name wms fil.-o 
adopted by Moiveau. JMr. Keir 
4 ailed it calcareous acid ; and at 
la*.! Al. l^avoi.'iier, after discovering 
its lumposilion, gave it the name 
of larbouic acid gas. 

The opinions of chemists con¬ 
cerning the composition of carhouic 
acid have undergone as many revo¬ 
lutions a.s Its name. Dr. Priestley 
;irid Berfpnan seem at first to have 
considered it as an element; and 
hever.il celebrated chemists main¬ 
tained that it was Die acidifying 
punciple. Afterwards it was dis- 
coveied to be a compound, and 
that oxygen gas was one nf its 
compoiiciit parts, bpon this dis¬ 
co vei*y the prev.ilent opinion of 
clu'mists was, that it consisted of 
oxygen and phlogi.stou ; and when 
hydrogen anii phlogi.'ilon i anio, ac¬ 
cording to Mr. Kirwan’s theory, to 
signify tlie same thing, it was of 
course maintained that carbonic 
acid was composed of oxygen and 
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hydrogen : and thougli M. Lavoisier 
demonstrated that it was formed 
by the comliination of carbon and 
oxygen, this did not prevent the 
old tiioory froia being njaiiitaineil; 
because carbon w:'s itself consider¬ 
ed as a compound, into which a 
very great quantity of hydrogen 
entered. But uft'-r M. IjUioisier 
had deiiionslrated, that the weight 
of the cnrhninc acid produced wait 
precisely equal to the cliarcoal and 
oxygiu employed; after Mr. Ca- 
vendi-sh bad di.scovered, that oxygen 
and hydrogen when combined did 
not form Ciirbonic acid, but water, 
it wa.s no longer possible to doubt 
tbdt this acid was composed of 
carbon and oxygen. Accoidingly, 
all farther dispute about it is at aik 
end. 

if any thing were still wanting, 
to put tliis cuiiclii.sioii beyond tlm 
reaih of doubt, it wms to decom¬ 
pose carbonic acid, and Uius to 
exhibit ils couipoueiit parts by 
an-olysis a>>v.'ell as synthesis. Tills 
lircs lu'eii actually done by Air. 
I'eiiTiant. Into a tube of glas.s liu 
introduced a bit of phosphorus and 
some carbonate of lime. He then 
sealed the tube hermetically, and 
applied ht‘at. Phosphate of lime 
was formed, and a quantity of 
charcoal deposited. Now phos¬ 
phate of liiuf is compo.ied of phos¬ 
phoric acid and lime, and phosphoric 
acid is composed of phospboruu 
and oxygen. 'I'he substances in¬ 
troduced into the tube were phos¬ 
phorus, lime, and carbonic acid, 
ami the subst.iuces found in it 
were phosphorus, lime, oxygen, 
and charcoal. T!n' carbonic acid, 
Dieretore, must have been decom¬ 
posed, and it must have consisted 
ot oxygen and charcoal. This ex¬ 
periment was repeahid by Dr. 
I’earson, who asccrt.iiiicd that Die 
weight of the oxygen and charcoal 
togi'ther was equal to that of the 
carbonic acid w'hich h.ul been in¬ 
troduced ; and in order to show 
that it wa-s the carbonic acid wliich 
had been decomposed, be intro¬ 
duced pure lime and phosphorus ; 
and, instead of phosphate of lime 
and carbon, lie got nothing but 
phosphuret of lime, llie.se expe¬ 
riments were also confirmed by 
Foweroy, Vauqueliii, fSylveatre, 
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^ind RrongniaTt. Count Mussin- 
I’l.M'likiu too boiled a oolutiou of 
carbonate of potash on pi rifted 
phosphorus, and obtained charcoal. 
Ti)is he coubulcred as an iiistaiicc* 
of the decouipositiuii of carlxiiiic 
at id, and us a couhrmatlon of the 
uxporimonta abovtt relati'd. 

Carbonic ac^d abounds in great 
quantities in nature, and appears 
to be produced in a \uriuty of 

I'ircuiustunces. It composes Tniv 

of tho "weight of limestone', marble, 
calcareous spar, and otlier natural 
speciiucus of calcareous earth, 
from wlitcli it may be extricated 
cither by the simple Appiic.itiou ot 
heat, or by the sujienor aOiiiity of 
some other acid ; most uchls baring 
a stronger actum on bodies dian 
tins. 'iiiiH last process does not 
x<i(|iiire beat, because fixed air is 
strongly di.-'jiused to iissume the 
elastic state. Water, under the 
eotiiniou pressure of the atmo- 
spbeix , and at a low temperature, 
absorlis sumewlmt more titan its 
bulk of lixed atr, uiid then consti¬ 
tutes a "Weak acid. If the prossuie 
be gre.itcr, the absorption is aug¬ 
mented. It IS to be observed, 
like-wise, that more gas than water 
"Will absorb, should be present. 
Heated water absorbs less •, and if 
water impregiiatcd reith this arid 
be expo.:5ed on a brisk fire, the 
rapid escape of the acnol bubbles 
.iliords an appearance as it the 
Welter were at the point of boiling, 
when the beat is not greater than 
the baud can bear. Congelation 
separates it readily and completely 
tram water; but no degree of cold 
or pressure lias yet exhibiti'd this 
acid 111 a dense or concentrated 
state of nuidity. 

Carbonic acid gas is much denser 
than comm on air, and for this rea¬ 
son occupies the lower parts of 
such mines or caverns as contain 
materials which afford it by di'coni- 
positiou. The miners call it clioke- 
damp, 'fhe Grotto del Cane, in 
the kingdom of Maples, has been 
fiunous tor ages on account of tiie 
effects ot a btratmn of fixed air 
"Which covers its bottom, it is a 
cave or hole in the side of a maun* | 
tain, near the lake Agnano, inea- 
tturing not more thw oiabUieu 
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feet fro"tn its entrance to the inner 
extremity ; where if a dog or other 
animal, tliat holds dow u its head, 
be ^nut, it is immediately killed 
b> inhaling tins noxious fiiiid. 

Carbonic acid gas is enutteil in 
large quantities by bodies in tho 
state of the vinous termcnlatum, 
and on account of its great weight, 
it occupies tlie apparently empty 
space 01 upper part of the vessels 
in wliieh the fermenting j/rucess is 
going on. A variety of striking 
experiim nts may be made in tins 
.stiatuiu of elastic fiuid. Lighted 
paper, or a caudle dipped into it, 
IS iiniuediatt ly evtmguishe i ; and 
the _ smoke TL’inainiiig in tlu' car¬ 
bonic acid gas renders its surface 
visible, W'hich may be thrown into 
waves l)y agitation like water. If 
a dish of water be immersed in this 
gas, ,'iud briskly agitated, it .soua 
becomes impregnated, and obbiiiis 
the pungent taste of I’yrmont 
"watt'r. In cousequeiice of the 
weight of the carbonic acid gas, it 
may be lifted out in a pitcher, or 
bottle, which, if well corked, may 
be used to convey it to great dis¬ 
tances, or it ma-y be drawn out of 
a vessel by a cock like a liquid. 
The effe^its produced by pouring 
this invisible fluid from one vessel 
to another, Lava a very biugul.ir 
appearance ; if a candle or small 
animal be placed m a deep vessel, 
tne former becomes extinct, aiul 
the latter expires in a few' secoiids, 
after the carboinc acid gas is 
poured upon tlieni, tliougli tbe < yc 
is incapable of distinguishing any 
thing that is poured. If, however, 
it be poured into a vessel full of 
air, in the sunshine, its dimsity 
being so much greater than that of 
the air, renders it slightly visible 
by the imdulatious of and streaks 
it forms in tliis fluid, as it descends 
through it. 

Carboniu acid reddens infusion 
of litmus ;hut the redness vauibhes 
by exposure to the air, as the acid 
dies off. It has a peculiar aharp 
taste, which may be perceived over 
vats in which wine or beer is fer¬ 
menting, as also in sparkling 
Champaign, and the brisker kinds 
of cider. Light passing through it 
is refracted by it, but does not 
effect any ecnoiUle alteration in it. 
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fhoug]i it appoara, from oxpvri- 
that it favours the &<‘par.i- 
tioii of its principles by other sub- 
btiinces. It wiU not unite with an 
o^er dose of oxyp'ii, of wliirh it 
eoiit.uiis 72 parts in iUU, the other 
!fci bemf' pure carbon. It not only 
(Ic'strnys life, but the heart and 
minifies of uriirnals killed hy it lose 
all their irritalnlity, so as to he 
insensible to the stimulus of gal* 
van ism. 

Carbonic acid is dilated by heat, 
but not otherwise aStered by it. 
It is not acted upon by oxygen, or 
any ot the simple coinbustihles. 
Chiircodl absorbs it, but gives it out 
agdiii unchanged, at ordinary tem- 
per.it«reB ; but when this ga>>eous 
arid is made to traverse charcoal 
ignited in a tube, it is converted 
into I'.irboiiic oxide. IMiosporiis is 
insoluble in carbonic ae.ul gds ; but, 
as already observed, is c.tpable of de¬ 
composing it by cnnipound ailinity, 
whi'n assisted by sullu'icnt heat; 
and l*riestley and Criukshunk. have 
shewn that iron, zinc, and several 
other inetfilB, are capable of pro¬ 
ducing the same effect. If carbo¬ 
nic acid be mixed with sulphu- 
retted, pbuspliiiTettcd, nr carbu- 
retted gas, it renders them less 
combustible, or destroys their com 
biistibility entirely, but produces 
no other sensible change. Such 
mixtures occur in various analyses, 
and particularly in the products of 
the decomposition of vegetable and 
iiniiiml hubstani'.es. 'Che iiillam- 
m.ible air of marshes is frequimtly 
carburetted hydrogen intimately 
mixed with carbonic acid gas, and 
the ^ sulphuretted hydrogen gas 
obtained from mineral waters is 
very often mixed witli it. 

Carbonic acid appisars from va¬ 
rious experiments ot Ingeiihousz 
to be of considerable utility in pro¬ 
moting vegeUtion. It is probably 
dficomposed by the organs of plants, 
its base furnishing part at least of 
the carbon that is so abundant in 
the Tugetablu kingdom, and its 
oxygen contributing to replenish 
the atmosphere with that neces¬ 
sary support of life, which is con¬ 
tinually diminishing by the re¬ 
spiration of animals and other 
pauses. 

The specilic gravity of carbonic 
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acid is about that of common ai- 
uiospheric air. 

(;AH»()(«flC OXIDE is a gase¬ 
ous cotiipouml, consisting of one 
prime equivalent of oxygen and 
one of carbon, and the former 
being 1.0, the latter is <).T5, there¬ 
fore the prime equivalent of the 
compound is 1.7.5, which is thii 
same as nitrogen. Tliisi gas cannot 
be procured by exposing oxygen 
and carbon to a great heat, tor in 
tins case the carbon absorbs tho 
full quantity of oxygen and carbo¬ 
nic acid gas is the result. Carbo¬ 
nic oxide may be obtained by ex¬ 
posing a mixture of dry earthy 
chalk witli iron or zinc filings to 
great heat in a guii-barrel or iron 
retort. 

This gas burns at a low tempera¬ 
ture with a dark blue fl<iine. 

CARIilJN'CLE is a gem which 
was highly valued by the .'incieiits, 
and is supposed to be the alariian- 
dine, a varietv of garnet. 

CAR IJCHETS are carbon and 
other bodies united logether. 

CARBURET OF SUUFHUH is 
a liquid i;onsi8tiiig of carbon and 
sulphur. It is also called Milphuret 
of carbon, and alcohol of siilplnir. 
It is obtained by passing sulphur 
over riMl hot charcoal. When pure 
it is transparent and colourles'i. 
Its specific gravity is 1.272. It 
boils at 10(P, and docs not freeze at 
— SO*^. It is very volatile, and has 
a pungent taste and peculiar fetid 
odour. It IS inlhimmuble, and when 
burned with oxygen produces sill- 
pluirous and carbonic aciils. It 
consists of one proporliou of char¬ 
coal and two of HiilphiiT, 5.7-1-30 = 
35.7. It was discovered by liiim- 
padiiis, who called it alcohol of 
sulphur. 

CARBITRETTET) HYDROGEN 
GAS. Of this compound gas wo 
have two spei'ies. lliu first con¬ 
sisting of I prune equivalent of 
each, is carburvdted hydrogen ; tin: 
second, of 1 prime of carbon and 
2 of hydrogen, is subcarbiiretted 
hydrogen. Carburetted hydrogen 
is the pcrcarbiirettcd hydrogen 
of the Frencii chemists. 'I'o pre¬ 
pare it, we mix in a glass retort, 1 
part of alcohol and 4 of sulphuric 
acid, and expose the. retort to a 
moderate heat* The gas is usually 
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rorcivcd over ■water. It is destruc 
five of siiiiniiil life. Its spt-citir 
Kravity is 0.97S. It po^^.e^&l*s all 
thy ineclianu'.'il properties of air. 
Jt is invisible, and I'oid of t.istu 
and smell, wiieii it has be<‘n 
v.ishod from a little etherenus v:i- 
piiar. Wlien pa-'Sed llirousjh a 
porcelain tubi.-, luMteil to a cherry 
red, it lets fall .v portion of char¬ 
coal, and iieaily doubics its volinne. 
At a hiKher teiupcr.ituiv it di'iioMts 
more charcoal, and au;anciits ; .t id 
at the preatest heat it l”ts tall al¬ 
most the Mhole of its ^•.•ll)OTl, and 
assumes a vohiiiie o.J times greater 
tiiiiii it had at hist. 

Carhuretted liMlro;'! n Imms ivilh 
ii siilendid white 11 mie. AMie.i 
mixed with three t'mes its bull, ot 
ox'tpeu, .iml kimlhd a hipei 
or the eleitiic spark, it explodi-s, 
and the four \olumes are cooNerted 
into two ot laiboiin; ucol Mut two 
volumes of carlioiiic .n id ■ ontaiii 
two of ox>^,en. 'J'lic ifmamiiig ^o 
lume uf o\\pc''i tiieretore Il<is been 
expeinied m toiminp water 'With 
two toliime'. ()1 Jnilropi-ii. 

When ties p.is is Tll 1 ^ed Avith its 
own iiulk of cliloriiie, the paseous 
nuvtuie is eoudensed o\Lr water 
into .1 pei'i'liai oilv-lookiiip eoiii- 
poniid. Ill me tills i.irbiiretted 
liytii(ii'i-n W..S I ailed by its disco- 
viieis, till- .I'.'.iii i.ited Jlutcii chc 
iiii'.ts, on fmnt 

Oleliriiii p.is IS .'lep.intlj aiialyred 
hv liealiup ailpliiir in it o\er mer- 
eiirv. One < iibic ineh of it, with 2 
plains of sulphur, yields 2 of sul- 
plmretted liydropeii, anil eharcoal 
is denositeil. Now' w'e know th-it 
till- latter p.is coritains just its own 
Xolunie 111 by ill itptMi. 

2. Subc.arhiiretted hydropen. This 
gas IS procured Iroiii the iiiiid of 
sLipriant ditehes. Pill u wide 
mouthed gobkt w'ith wMter, and in- 
veitinp it in the ditch-water, stir 
t)ie boltoTii with a stick. Gas rises 
into the prihlet. 

I'he lire-dainp of mines is a sinn- 
lar pas to that oi ditches. 

Suhcarhiiretted hydrogt'U is des¬ 
titute of colour. r.iAte. and smell, ft 
huriis with a yellow llame, like that 
uf it e.indle. 

\s the pas of ditches and the 
choke-damp of mines is evidently 
deri\ cd from the action of water on 
IV) 


decaying vegi tabic* ov carbonaccoua 
ni.ittei', we irtii understand that a 
simil.ir product will he obtained by 
l>,'.sine; water o\ev ipnited char- 
cii.vl, <‘r by I’e.itinp moi: tciieil i bar- 
I oal or vegetable matter lu re- 
to^'ts. 

(’AlllCA \. I’ap.iw'tree, 

livi ry pait of the papsix,' tiee, ex- 
« ept the rip.' fruit, .ilfords a milky 
imce, will. *1 is used in the Nle of 
J'Vi.nce .1-. an eHeelu.d remedy t.ir 
the tafie-Wiiriii. In Knrnpe, liow- 
eie.', -.. li’.tlM'r it has l>i i-ii sent m 
tile loncrete .state, it ha.s not an¬ 
swered. 

The most reniarkahle cirCiim- 
st'uice repardni", Hie p.ipaw tree, 
is llie extx.ictiou tnmi its piice of .i 
matter "x.icrly ri'seiiilibnjv (tieilesli 
or libi e‘it aiiim.ils, and hence eaflial 
vepetrible nht in , which si-e, 

t'MiMlNW, a pigment obtabied 
Inirii ciicliiiieal, niid is one ot iliost* 
called bike. SeebiK)'. 

t’VllNKlJ \\, a kind of c dee- 
dony, softer than tiic eonimon i al- 
cedouy. Us colours .iro udiitc', 
yellow, brown, ami icd. Speeific 
gravity 2 .(i. It coii'^ists ol .silica 
1 ) 1 , alamina . 3 . 3 , and some oxides 
of iron. Tlie best carnelians are 
found III flindoostan, in tlie beds 
of torrents. They are at first of ;i 
black nine, panning into grey, but 
after being some w’ei'ks I'Xposed to 
the sun, and then heated in earthen 
pnfs, tfiey aeqiiire the heaiitiful 
Ali.ides for wliuJi they are liighly 
v.ihied by the jewi'llers. 

(JAUOMKJi, the smell of sugar 
when at a cah*iiiing heat. 

CARTIl VMl'S, S Ab’FI.OWHH, 
oil RASTARl) SAl’FKON. Jri 
some of the deep reddish, yellow, 
or mMuge-coloured llowers, the yel¬ 
low matter seems to be ol the samr; 
kind with th it of the pure y'ellow 
flow', rs; but the red to be of a 
diflereiit kind from the pure red 
ones. Watery meiistru.i tiiku xip 
only the yellow, find leave tlio 
red, which may aflerw’ards bo I’x- 
tr.icted by alcohol, or by a w'eak. ho- 
lutioii of alkali. Such particularly 
.are the salFron eoJoiired dower.s of 
carthainus. Tht'se, afti'r tlie yel¬ 
low matter has been extracted by 
water, are said to give a iincturn 
to ley ; from which, on standing at 
rc0t for some time, a deep red fo** 
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cnla subsides, called saf-flowor, and 
from tbe countries whciire it is 
coioinor.ly brouf'ht to us, Sp.iuihli 
red and China hike. This pignu-iit 
imprugiiatis alcohol with a beauti¬ 
ful redtiiutiirr; but commumeutes 
no colour to water. 

Rouge is prepared from cartha- 
uius. h'ur this purpose the red 
colour is extiacted by u solution of 
the Huhrarboiiate of soda, find pre¬ 
cipitated by leinun jnitx-, pieviously 
depurated by stauilmg. This pre- 
iipitato is dried on earthen plates, 
mixed vith tale, or French chalk, 
reduced to a powder by means ot 
the ItMves of shat e-grass, tiiturated 
witli it till they are botli very fine, 
and then sifted. The fineness of 
the powder and proportion of the* 

E reeipituteconsiituti^ the difl’erence 
etween fhc finer siiid cheaper 
rouge. It is likewise spread very 
thin on saucers, and sold in this 
state for d>iug. 

Cartli.uiius is used fur dying 
silk of a poppy, cherry, rose, or 
bright orange red. Alter the yellow 
matter is extracted ns above, and 
Rtc cakes opi'iied, it is put into a 
deal trough, and sprinkled at dif 
fereiit times with pearl ashes, or 
rather soda well powdered and 
sifted, in the proportion of six 
pounds to a hundred, mixing tlie 
ulkali w'ell as it is put in. The al¬ 
kali should he saturated w'ltli car¬ 
bonic acid. Tlie eartbannm is then 
put on a elotli in a trough with 
a gi.ited bottom, placed on u larger 
trough, and cold w.iter poured on, 
till the large trough is titled. And 
this is repeated, with the addition 
of a little more alkali tuw'nrd the 
end, till the i arthamiis is exhausted 
and ueconie yellow. Ijemou juice 
is then poured into the bath, till it 
is turned of a fine cherry colour, 
and atter it Ls well stirred the silk, 
is immersed in it. Tiio silk is 
wrung, drained, and passed through 
fresh baths, washing and drying 
al'ter evei-y operation, till it is of u 
proper colour; when it is bright¬ 
ened in hot water and lemon juice. 
For a poppy or fire colour a slight 
amiotta ground is first given; but 
the silk should nut be alumed. 
Vor a pale carnation a little soap 
ahuuld be put into the bath. All 
iheae baths must bo used us soon 
HI 


as they axe made; .and cold, bo- 
cause heat destroys the colour of 
the red fecuhe. 

CAltTlLAGE. If the bones be 
dig! stfd in muriatic acid for sciiiie 
time, tbe salts of lime, of which 
they are composed, will he dis¬ 
solved, and tlicre will remain a 
substance of only one-third the 
weight, elastic, and resombiing al¬ 
bumen. In u very young aiiiinal 
the bones merely consist of carti¬ 
lage, and the calcareous salts are 
deposited in it, and thereby they 
become more solid and strong. 
When children are attacked by the 
disease called rachitis, or rickets, 
the calcareous salts arc absorbed, 
and tbe bones become cartilagi 
nous. Hence; their weaknes.s aiul 
the distortions which result from 
tins disease. Cartilage with nitric 
acid becomes gelatin. Alkalis con¬ 
vert it into animal soap. 

CA.S E - HAll D E M NG. Steel 
when hardened is brittle, and iron 
alone is not capable of receiving 
the liardness steel may be brought 
to possess. There is nevertheless 
a variety of articles in which it is 
■losirable to possess all the hard¬ 
ness ot steel, together with tlie 
toughness of iron. Theie requi¬ 
sites are united in the art of case- 
hardening, which docs not difler 
from the making of st«-el, except 
ill the shorter duration of the pro- 
< ess. Tools, utensils, or oriinineuts 
intended to be polished, are first 
manufiictured iii iron and nearly 
finished, after which they are put 
into an iiou box, togi'ther with ve¬ 
getable or coals in powder, 

and cemented' for a iTrt.iiii time. 
This treatment converts the ex- 
tiTnal part into ii eoatiiig of ^feel, 
which IS usually very tlnii, heeansc 
the time allowed for tin* ecmeiira¬ 
tion is much shorter than when 
the whole is intended to be m.ide 
into steel. Inimer.iion of the heat¬ 
ed piece.s into water hardens thu 
surface, which is affi’i-vv.ird po¬ 
lished by the usual methods. 
Moxoii’s Mechanic Exercises, p. 
5(i, gives the following receipt:— 
Cow’s horn or hoof is to be baked 
or thoroughly dried, and pulve¬ 
rized. To this add an equal quan¬ 
tity of bay salt; mix tUuin with 
Btailc chambcr-ley, or white wini^ 
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vir.pRar : cover tte iron with this 
mixture, and bed it in the same in 
lo.iiii, or rnclosc* it lu an iron box: 
lay it then on the hearth of the 
forge to dry and hardeii: then put 
it into the fire, and blow till the 
hnup have a blood-red heat, and 
no liigher, lest the mixture^ be 
burned too murh. Take the iron 
ont, and immerse it in water to 
harden. 

CASKIC ACID. A name given 
by Proust to a substance he foimd 
in cheese, and to wliich he ascribes 
its ilavour. 

CASSAVA is an American pbint 
called also Jiica, and is m faotmiy 
tbc i.itropha iijanihat. 

Tliere are two fcorta used as food 
in ^lexico .and South Aiiicri'-a, the 
sut*et and bitter. 'ITie root of the 
latter, iJi its r.iw state, is poison¬ 
ous, but by expressing the juice, 
or by roasting, it is rendered inno¬ 
cent, !iiul furnishes a very agree¬ 
able farina, which is converted 
into bread. The sweet jura an¬ 
swers the same j»urposc. The 
bread is very nutritive from its 
eoiitaining a great deal of sugar. 
The negroes often poison them¬ 
selves with the bitter juice. It has 
been used to poison their arrows. 
'I'he roots come to perfection seven 
or eiglit months after planting. 
Cassava is most useful to the Ame- 
j leans. — II muboldt. 

CAS.SICS'S PLRPM3 PRRCI- 
PITATK ii. obtained by immersing 
a plate of tin in a solution of gold, 
when a purple powder is preci- 
pitiOted, which is used to paint 
enamed. 

CASTOR. A soft greyish-yellow 
or liglit brown substance, found ifi 
four bags in the inguinal region of 
tlic beaver, lu a warm Jiir it grows 
by decrees hard and brittle, and 
of a dorlter colour, especially when 
dried in chimneys, as is usually 
done. According to Rouillon ba 
Grange, it consists of a mucilage, a 
bdtoT e-\tract, a resin, an essen¬ 
tial oil, in which its peculiar smell 
appears to reside, and a Ibiky crys¬ 
talline matter, much resembling 
the ad'pocere of biliary calculi. 

Castor is regarded as a poiverfal 
antisp;uimodic. 

CATECHU. A brown astringent 
subs lance fv.nnerly known by the | 
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name of Jofan earth. U is a dry 
extract, prepared from the wood 
of a species of sensitive plant, the 
mimostt catechu. It is iinported into 
this country from Ronibay and Hen 
gal. According to Sir H. Davy, who 
analyzed it, that from Jininbay is of 
uniform texture, red-brown colour, 
and specific gr-tiiry 1.3«: that from 
Hcngal is more iViable and less 
coiisisteut, of a chocolate colour 
externally, but iiiterua'iy cluico- 
bite, streaked with red-brown; and 
specific gravity l.iS. The «*ati‘cliu 
from either place diftVrs little in 
its properties. Its taste is astriii 
gent, leaving behind a sensation 
of sweetness. It is almost wholly 
solulilc in water. 

Two hundred grains of picked 
catechu from llombay .'ifforded 109 
grains of tannin, »W extractive 
iiiattcT, 13 mucilage, 10 residuum, 
chiefly sand and c.dcareous e.irth. 
’I'he .same quantity from Beug.'il: 
t.'inniii nr grains, extractive matter 
73, mucilage lit, residual matter, 
being sand, with a small quantity 
of calcareous and aluminou t earths, 
1-1. Of the latter tbc darkest parts 
appeared to alford most tannin, 
the lightest luost extractive master. 
The Hindoos prefer the lightest 
coloured, which has probably most 
sweetness, to chew witli the betel- 
nut. 

Of all the astringent substances 
we know, catechu appears to con¬ 
tain the largest proportion of tannin, 
and Mr. Piirkis found, that ono 
pound was equivalent to seven or 
eight of oak' bark for the purpose 
of tanning leather. 

Ash medicine it has been recom¬ 
mended as a powerful astringent, 
and a tincture of it is used for this 
purpose, but its amieous solution 
is less irritating. Made into tro¬ 
ches with gum arali’C and sugar it 
is an elegant preparation, and in 
this way is said much to assist the 
cloamess of the voice, and to be 
remarkably scrTii;cable in disorders 
of tiie throat. 

<J.4T’S EVE, a beautiful mineral 
I brought from Ceylon, which hits 
I been thus named from a peculiar 
play of light arising from white 
filli es interspersed, its constituent 
tarts are 05 silica, 1.7.5 dlUminn) 
.9 lime, and 0,29 oxids of iron. 
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CAUSTIC (IiVMAr) it) fornicil 
frotfi a solution of silver in nitric 
acid, which deposits the cr^tbls 
as it cools by evaporation. These 
fused by a gentle heat, and cast 
into small sticks in a mould, 
form the lunar caustic, or lapis iu- 
feraaiis, of tlie surgeons. 'Ihey 
burn animal matter, aud arc used 
for that purpose. Luna, or tlic 
moon, Has a symbol of the alche- 
iinstH for silver caustic. Pure soda, 
or kaU puriun, is emplpyed as a 
cau.s<^ic. It must he kept in a 
bottle fruib which moisture is ex¬ 
cluded.' 

('dl)STIClTY. AH substances 
wbich have so strung a tendency 
to enuthiue with the principles of 
orgaui/ed substances, as to dcstioy 
their texture, are said to be caustic. 
The chief of these are the concen¬ 
trated al‘id^, pure uikalis, and t!ie 
metallic salt-*. 

(JAl'TF.llY (PoiKa jiii.) another 
name for caustic. 

(!xVVV'’K. A term by which the 
miuers distinguish the opaque spe- 
cimeos of sulphate of barytes. 

CRLKSTiNE. Native sulphate 
of Htrontites, is so named from its 
nccasioiial delicate blue co'iour; 
thuiigli it is freipientty found white, 
greyish, and yellowish-white, and 
red. It occurs both massive aud 
erysL'illixed. Sometimes also in 
fibrous and stelUted forms. Ac¬ 
cording to Haiiy, the primitive 
form is a right rhuuibnidal prism, 
of 104^ 48' and 7.^^ I'i'. It has a 
sliiiiiiig lustre, aud is either trans¬ 
parent, translucent, or opaque. It 
scratches calcareous spar, but is 
scratched by door. Its specific 
gravity is 3.0. Heforc tlie blow 
pipe it fuses into a white, opaque, 
aud friable enamel. 

CEMKNT. AVUatever is em¬ 
ployed to unite nr cement together 
tilings of the same or d:i1erent 
kinds, may be called a cement. Jn 
tliis sense it includes i.U'i K.t, ui.L'k.s, 
and sui.ijifii.s of every kind, which 
acm; hut it is more commonly em¬ 
ployed to signify those of which 
tlic basis is au earth nr earthy salt, 
liee Li mi;. We shall here enu¬ 
merate, chiedy from the l*liiloso- 

S hical Magazine, some cements 
lat are used for particular pur> 
posea. 
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Seven or eight p.ivts of resin, 
and one of wax, melted togetlier, 
and mixed with a small quantity 
of plaster of Paris, is n very good 
cement to unite pieces of Derby¬ 
shire spar, or other stnnc. I'he 
stone should be made hot enough 
to melt the cement, and the pieces 
should be pressed together as 
closely as possible, so as to leave 
as little as may be of the cement 
between them. This is a general 
rule in cementing, as the thinner 
the stratum of cement interposed, 
the firmer it will hold. 

Melted brimstone, used in tlio 
same way, will answer sud'iciently 
well, if Iht! joining be not required 
to be very strong. 

It sometimes happens that jewel¬ 
lers, iu setcing precious stones, 
break nd' pieces by accident ; in 
this case they join them .so tliat it 
cannot easily he seen, with gum 
mastic, the stone being previously 
made hot enough to melt it. lly 
the same medium cameos of white 
enamel or coloured glass are often 
joined to a real stone a.s a ground, 
to produce the appearance of an 
onyx. Mastic is likewise used to 
cement false backs or doublets to 
stones, to alter their hue. 

llic jewellers in Turkey, who 
are generally Armenians, orna¬ 
ment V'atch - cases and other 
trinkets with gems, by gluing 
tliem on. The stnnc is set in silver 
or gold, and tho back of the setting 
maile flat to correspond with tho 
part to which it is to be applied, 
it is then fixed on with the follow¬ 
ing cement. Isinglass, soaked in 
water till it swells up and becomes 
.soft, is dissolved in Prciich brandy, 
or ill riiiii, so as to form a strong 
glue. Two small bits of gum gal- 
b.'iniini, or gum ammoniacum, are 
dissolved in two ounces of this by 
trituration; and five or six bits of 
mastic, as big as peas, being dis¬ 
solved in as much alculiol as uill 
render them duid, are to be mixed 
with this by means of a gentle 
heat. This cement is to be kept in 
a phial closely stepjied ; and when 
iiHcd, it i.s to be liquefied by im¬ 
mersing the phial iu liot water. 
This cement resists moisture. 

A solution of shell lac in alcohol, 
Add»d to a solution of uiuglass iu 
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))roof spirit, makes anotibcT cement 
that Avill resist moisture. 

Su does common glue melted 
'witliout water, wiU» half its weight 
nt resin, with the addition of .i 
little red ochre to give it a body, 
lliis is particularly useful for ce¬ 
menting hoiu\s to their frames. 

If clay and oxide of iron be 
mixed with oil, according to Mr. 
O.id, of Stocliholm, they will forui 
n eeineiit that will harden under 
water. 

A strong cement, insoluble in 
water, may be made from cheese, 
^lie cheese should he that of 
skitiimcd uiilh, rut into slices, 
throwing away the und, and boiled 
till it heronies a strong glue, 
which boAve\ir does not dissolvi 
in the w.iter. This water being 
ponied otr, it is to he washed iii 
cold Wilder, and then kneaded in 
warm W'titer. This pioceas is to be 
repeated st>veral tmn.s. The glue 
is then to be put w arm ou a levi- 
g.itjng stone, and kneaded W'ith 
♦luickliiue. 'Hus cement may he 
ii.M'd cold, hut it is better to wanii 
it; and it will ioin marble, stone, 
nr earthenware, so that the joining 
is scarcely to be discovered. 

Hoiled linseed (id. litharge, red 
le.id, and white load, iin«ed to- 
gi ther to a proper consi.steuce, 
and .ipplied un each .side of u piece 
of tianiiel, or e\en liiu n or paper, 
and put hetw'een two pieces of 
met.ii before they are hruugiit 
home, oi c1o.se together, will make 
a close and durable loint, that will 
ae.siht boiling Avater, or even a con- 
sidi'rahle pressure of steam. The 
proportion'^ of the ingredients are 
not material, but the more the red 
lead predominates, the sooin r the 
eeinent aviII diy, and the more the 
white lead the coutrai'y. This 
cement answers well for joining 
stones of any dimensions. 

The following is an excellent 
cement for iion, as in time it 
unites with it into one mass. Take 
two ounces of muriate of am- 
monia, one of flowers of sulpuur, 
and 16 of cart-iren filings or bor¬ 
ings. Mix them well in u mortar, 
and keep the powder dry. When 
the cuiucut is wanted for use, 
take one part of this mixture, 
twenty parts of clear :ron borings 


or filings, grind them together in a 
mortar, mix them with water to a 
proper consistence, and apply tacm 
between the joints. 

PoAvdered quicklime mixed with 
bullock's blood is often used by 
I coppersmiths, to lay over the 
rii'cts and edges of the sheets of 
copper in barge boilers, as a secu¬ 
rity to the junctures, and also tu 
preient coi'ks from leaking. 

Six parts of clay, one of iron 
hliugs, und linseed oil suflicient to 
form a thick paste, make a good 
cement for stoppiiig cracks lu iron 
boilers. ' 

'J’emporary cements are wanted 
in cutting, grinding, or polishing 
optical glassei., stones, and A'urious 
small article s of jeAvellery, whii'h it 
is necessary to fix on blocks, or 
handles, tor the purpose. Four 
ouiices of resin, a (juarti'r of an 
oiuice. of wax, and tour ounces of 
whiting made prcAiously ri‘d-hot, 
form a good cement of this kind ; 
.IS any of the aboie articles may 
he fastened to it by lieatiiig them, 
and reinoAod at pleasure in the 
same manner, though they adheie 
very firmly to it Avheii cold. Pibdi, 
resin, and a small quantity of tiil- 
loAV, thickened with brlck-du.st, is 
much used at Uirmiiighum for these 
purposes. Four parts of resin, one 
of bees Avax, and one of hrick dust, 
likewise make a good cement. 'I'his 
ansAvers extremely well for fixing 
kiiiAes and forks in tlieir h'ii't.s; 
hut the uiaiiuf.icliirers of (‘heap 
articles of this kind, too coramouiy 
use resin and brick-dust alone. 
Ou sonu* occasuiUH, in Avliich a 
very tough cement is Tequi.site, that 
Avil] not crack though exposecl to 
repeated bloAA's, as in msteiiing 
to a block iiudallir articles that are 
to be cut with a hammer and 
punch, workmen usually mix some 
tow with the cement, the fibres of 
AVliich hold its parts togetluT. 

CEMHNT Foil IILULDING. Sec 
Moktar 

CEMFNTATIOM. A chemical 
process, which consists in sur¬ 
rounding a body in the solid stati; 
Avifh the powder of souiu other 
bodies, and exposing the whole 
for a time in a closed veftHel', to a 
degree of heat not sufficient to f^use 
the coatents. 
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CERASIN is a name giveit to 
those guiiiiny substaurcs Aviiirli 
readil> swell in water without dis¬ 
solving. 

C Eli ATE is a mixture of oil or 
lard W’irh wax, n-iL-d by siirgLoiis 
to protei t ulcerated so. es from the 
air. 

CKRIN is a term which h.u< been 
applu'd to vaTiouH .su)>,st.mri-s. 1. 

It cork he digested ill ali'iihul, and 
the liiji.iil be ivaporated, .1 siib- 
stunce will preijpiute in H]n.i11 
white needles, and this has heeii 
named cenii. ‘it. That part of bees’ 
wax wliicli Is soluble 111 idcuhol, is 
tailed ceiin. 3. A variety ot tlie 
uiuieral tailed allanite : it consists, 
nccordiog to ISerzelius, of oxide of 
eeriuiu 'iM.ld, oxide of iron '/u.7‘2, 
oxide of cupper 0.37, silica 30.7, 
aliiiiiiiia 11.31, Jiuie 0.1*2, volatile 
water O.-JO. 

(JEUlTI'j is n rare mineral, of u 
rose red or llesh red colour, occn- 
siuiially tinged W'itli brow'll. Klap¬ 
roth iiiund 5-1.5 oxide of ceriuin, 
and 34.5 silica, in the 100 parts. 
Others have given a tlilfereiit re¬ 
sult. Spet'dic gravity Irum 4.0 
to 4.0. 

CEUir\r is the metal obtained 
fruni cerite. 

To obtain the oxide of the new' 
metal, tlie cerite is calcined, pul- 
ven/.cd, and dissolved in nitrouiu- 
riatic .icul. The liltered .solution 
being ni-utrali/.ed w ith puicptitash, 
IS to be pret ipitated h> tartrate of 
potash; and the piecipitate, well 
washed, and afterwards ealciued, is 
oxide ot cerium. 

('eriiini is susceptible of two 
stages of oKid.ition ; in the first it 
is white, and this by calculation 
brcdiiies ot a fallow red. 

The white oxide exposed to the 
hlow’-pipe soon become.s red, hut 
docs not melt, or even agglutinate. 
\Vitli a large propoitioii of borax 
it fuses into a transparent globule. 

'ITie white oxidi: become.s jellow- 
ish in the open air, but never so 
red a.s by calcination, because it ab 
soibs cuibonic acid, which prevents 
its saturating itself with oxygen, 
and retains a poitioii of water, 
which diminishes its colour. 

Alkalis do not act on it; but 
caustic potash in tlie dry way takes 
part of the oxygen trom the red 
llfi 


oxide, so .*is to roiivert it into the 
while without altering its nature. 

Equ.il parts ot the selpbunc id 
and red oxide, with four parts of 
water, unite by the .ii»«.ist,au e of 
heat into a crystalline iiiuss ; wliitli 
ni.iy be coui}dclely ili>.-.ol\ed by 
adding more ariil, and heating 
them together a long time. Dim 
Mihitiini yielibs, by gentle eiapoiM- 
tioji, small I rjst.iK, some ot an 
orange, otheis of a lemon colour. 
The sulphate tit cerium is tiuluhle 
ill water only with an exce.^s of 
ai'id. Its t.iste i.s at id ami sat - 
churine. 'J'he Miljihiiric ai id com- 
hiues readily with the white oxide, 
particularly in the state of c.a- 
bunate. The solus mii lias ;i .sac¬ 
charine taste, and readily iill'ords 
white orj.stals. 

ISitric acid dues not readily dis. 
solve the nd oxide without heat. 

\\ ith ail excess of acid, white de¬ 
liquescent crystals are lormcd, 
wliich are decumposabh' by heat. 
Their ta.ste is at lir-.t pungent, 
afterward verj sugary. '1 he while 
oxide unites more readily wiUi the. 
acid. 

Muriatic acid dissolves the red 
oxide witli effervescence. 'I'he so¬ 
lution crystallizes confusedly. The 
salt is deliquescent, soluble in .m 
equal weight of cold w.tter, and lu 
three or four times its weight of 
aleoliol. 'Hie iluiiie of thi.s solution, 
if coiicentiated, is yellow and 
sparkling; il not, colourless; but 
on agitation it emits wliite, red, 
and purple sparks. 

Carbonic acid readily unites with 
the oxide. 'I'his is best done by 
adding carbonate of potash to the 
iiilric and muriatic solution uf tlio 
white oxide, when a light preci¬ 
pitate will be thrown down, wlucii 
on drying assumes a simuiig .sil¬ 
very appealiince, and ioii.si-.ts of 
23 .icul -f- tm OMili* -h ri w.iti’r. 

The white oxide unite s ihrcx-tly 
With tartaric acid, but rt'qmres au 
excess to render it soluble. 

CKIU'MKN is a yellow coloured 
Bceretioii which hues the iuteiiial 
auditory Citnal, and which is leii- 
dcTed viscul and concrete by e.x- 
posurc to the air. it consists of 
albumen, and inspissated oil, a 
colouring matter, soda, and cal- 
':areous phosphate, 
o 
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CERUSE, OR WHITE LEAD, is 
cM(l nxidixcd Ly exposure to tlio 
air, heat, and acetic acid. 

<'ETINJ2 is a name given to 
sptTTiinceti. It cons,ists, according 
to Berard, of 81 carbon, 0 oxygen, 
and 13 hydrogen, iu 100 parts. 

CE\LAN1TE is a mineral found 
in Ceylon, of an indigo blue co¬ 
lour, commonly in round pieces, 
hot not unfrequently in crystals 
of an octohodron form, or with the 
edges truncated. It has little ex¬ 
ternal lustre hut is splendid in¬ 
ternally. 

CHABASITE is a miiM'ral con¬ 
sisting of 43.33 silica, 22.IHi a1ii> 
miu.i, 3.34 lime, 0.31 soda, and 21 
M-ater. 

CHALK. A very common spe¬ 
cies of calcareous earth, ot an op.v 
c|ue'White colour, very soft, and 
without the least appi'.irance of a 
polish iu its fracture. It** sjiecific 
gravity **: from 2.4 to 2.0, acconl- 
ing to Kirwan. it contains a littU' 
silicious earth, and ahout two per 
cent, of clay. Soini' speciineiis, 
and perhaps most, contain a little 
iron, .iiid nergiiiaii allirnis th.it 
muriate of liuie, or magnesia, is 
often found in it, for which ^c;l^ou 
he directs the powder of ch.ilk to 
he several tiioes boiled in di.dilled 
water, hefon: it is di.s.sol\ed lor the 
pllrlJf)^e of ubt’iiniMg pure calcare¬ 
ous e.iith. 

Cli.ilL IS H very soft white cal- 
lareous stone, too well known to 
need a particular description. 
I'liulk occupies situations ne ir the 
sea, atid h.ts a low comparative 
tdevatluii. Chalk is coimnon in the 
south-easteiii part of England, and 
111 the hm-er district.^ of Europe, 
at no great dist.inci; from tlu> Bal¬ 
tic and the Cerin.iu ocean ; hut it 
is believed tli it no calcareous stone 
exac.tly similar is found iu the 
south of Europe, or in Asia or 
Alrica, though some earthy linie- 
stones have heen called chrdk by 
travellcTS. Neither chalk nor roe¬ 
stone was discovered hy llumboldt 
in South Americ.'i, nor have tlu>y 
been observed in any part of the 
United States. 

The idialk hills of England 
spread through many of the eastern 
counties from Dorsetshire to tlie 
bills called the Woltb iu the east 
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riding of Yorkshire. Tlic upper or 
soft chalk, containing tiiiit is from 
400 to duo feet in thickness; in 
in.my parts of it.s course it lies in 
thick beds iiulistinctly .‘^tratilied. 
Nodules of flint are arranged in 
chalk in par.illel layers .it dilfereiit 
depths under each other. 

CHALK (Bb'VCK) is a mineral 
used in crayon dr.ivving. It is in 
opaepu-, tabular fragments, and 
stains paper black. It is ciilled 
drawing siate. Mpecitic gravity 
2.4. It occurs iu primitive nioun- 
t.iins, often .'icmnipanicd vvith aluiu 
slide, it becomes red in the tire 
and falls to pn-cet. in water. 

CHALK tILED.) This is a clay 
coloured by the oxide ol iron, of 
which It ('oiitaiiis from lU to 18 

f iarts 111 the liuiidrcd, according to 
{iniiian. 

(.’HVLIv (Sl’AMSH.) The soap 
ro( k is tiequc-utly di.-.dnguiahed by 
this name. 

CHA LK S rO \ ES. ('oneretions 
formed by the diseai>c eulied tbo 
gout. 

CH AB \(.’ l EUS (CH EH ICAL.) 
The ihiiiiK.il ch.i.'.n ti rs weii; in- 
veiitt'd l)\ till' eaiutr cle-inists, 
piooaiily to I'.ive tiu'e in writing 
the names ci' r.ei'St nn i..s tliat fee. 
queutly iKiie-ivi, iu trie s.iiiie 
nminier as wi- inoid repetitions by 
the use 1)1 ptoMDUiis. 'Tlie moderns 
iOiisider Tlu'iu .is relic.s of .slehe- 
misticnl ()bc-iii.t>, :md li.ue al¬ 
most totally r.'ici ti d tiicir iwe. 
\ ery lilfle of sy:.i.i lu appeals iu 
tin* aijcjenl cli.iracters' ol clieiiiists: 
the eh.vTnt(i!> of Beigm.in are 
ehielly groineic d on the .nu-ii nt 
chaiacter.s, with addition 4 and im- 
pi'oveim Ui.>. But tin; cli.iiMcters 
ol H.isiseufr.il/. .Liid Adt't are syste¬ 
matical thToiigbijur. 

L'SlARCO-Vii. When vi'getablc 
.substance"’ are exposed to a strung 
heat in the aiip.ir.i.tu.s for distilla¬ 
tion, the fixed lesidiic is called 
charco.il. l*'or general purposes, 
wood is converted into charcoal by 
building it up in a pyramidal form, 
covi:riiig the pile w'ith cl.iy or 
e.irth, and leaving a few air-holes, 
winch arc closed as soon as tho 
mass is well lighted; and by Uiis 
means the combustion is carried on 
in an imperfect manner, [u the 
forest of Bcuon, near Rochelle^ 
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great attention ia paid to Uic ma- hours to cool. The wood is always 
iiiirdcture, so that the charcoal used in the year in which it is 
iMdili! there, fetches ‘iA or ;tU per cut. 

cent, inore tli!iu any other, 'flie In charring wood it has been 
wood is th.it of the black o.ik. It conicctured, that a portion of it is 
is tfiken from ten to lift ecu years sometimes converted into a pyro- 
ohl, the trunk as well as the pliorus, and that the explosions 
hr,.iiche4. cut into bilh'ts about that happen in powder-mills are 
lour leet long, and not split. Tlie .sometimes owing to thus, 
largest pieces, howe\er, seldom When charcoal is to he used in 
exceed six or seven inches in dia- the manufacture of gunpowder, it 
meter. The end that rests on the is of essential importance that it 
ground is cut a little sloping, so as be entirely freed from the least 
to touch it merely with an edge, portion of acetic acid and tar. 
and they are piled nearly uprigtit, The following table from the Uiird 
hut never in mure than one story, volume of Tilloch’s Magazine, will 
The wood is covered all over about shew the result of very accurately 
four inches thick with dry grass or performed experiments of Mr. 
fern, before it is enclosed lu the Miishet. It is to be observed, how- 
nsiial manner with clay ; and when ever, that when chaTcnal is made 
the wood is ch.irred, half a barrel on a large scale, much wall depend 
ol waler is thrown over the pile, on tiie skill of the w'orkmen in 
and earth to tin: thickness ol hv.e conducting the operation, and 
or six inches is thrown on, nltc^r accordingly burning charcoal is a 
wiiich it is left fuur-and-twenty trade. 

Parts in loo. 



Volatile 



Charcoal by 


Matter. 

Charcoal. 

Ashes 

Proust. 

Auraford. 


70.89.5 

22.6H2 

0.42:1 

20. 

43.00 


81.260 

17.072 

0.76B 

17. 


Kirch . 

80.717 

17.491 

1.702 



Inorway Pine. . . 

80.441 

10.204 

0.355 

20. 

44.18 





Black Ash. 


Mahogany . . . 

73.528 

25.402 

0.980 

25. 


iiycamore . * . . 

79.20 

19.7:41 

1.066 

Willow. 


Holly ..... 

78.02 

10.018 

1.162 

17. 





Heart of Oak, 

h 

Scotch Pino . . . 

83.005 

16.156 

0.410 

10. 


Beech . 

70.10-1 

10.041 

0.055 



Klin. 

70.6.55 

in..574 

0.761 


43.27 

Walnut . 

78..521 

20.66:1 

0.81 



American Maple . . 

70.331 

10.901 

0.768 

Guiacum. 

42.23 

Do Black Beech. 77.512 

21.445 

1.0.33 

2^1. 


Laburnmn . . . . 

Lignum Vitte . * . 

74.234 

24.586 

1.180 


Poplar. 

72.64:t 

26.857 

0.500 


43..57 

Sallow. 

80.371 

18.497 

1.132 


Lime. 

Clicsnut . . . . 

76.304 

23.280 

0.416 


43.50 


Charcoal is black, sonorous, and In this case the quantity of char- 

brittle, and in general retains the coal is much lens ih.in in t1u‘ 

figure of the vegetable it was ol>- former. The cliarcoal of oily or 

rained from. If, however, the vc- bituminous substances is of a liglit 

getablc consist for the most part pulverulent form, and rises m 

of water or other fluids, these in soot. This charcoal of oils is cal'ed 

their extrication will destroy the lamp black. A very fine kind is 

connection of tho more fixed parts, ohtaintxl from burning alcohol. 

1-17 u tt 
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Turf or pcut has been churred 
lately in brauce, it is ^aid, by a 
peculiar procevss, uiid, accordmf* 
to tin* arenuut given iu Soiiuim’.s 
■Jontital, is superior (o wood toi 
tins purpobi*. Cli.iicoal of tiirl 
J^iiidlt'b blowir tb.\n that of wood, 
but emits uiore iiaiiie, and burns 
longer. In a goldsniith’s tuinace 
it fused eleven outiees of gold in 
<'ight loiiiiiles, while wood I'lnir- 
eoai required sixieeu. Tlie iii.ille- 
nbility of the gold, tOf , w a.s pre 
siTied in tin-former lostam e, but 
aiot in the latter. Iron heated i«‘d- 
iiot h\ it ill ii forge was reutlen d 
liiore iii.ilh iible. 

l•'lolll the si‘.iii.ity of w'ood in 
1hi.s emiutij, fit-ioal eli.in(<l, js 
mueii nsi'd in -toad ol eliar* lal, by 
till* u.iiue of Coki'. 

(.'HAV, oil t■HA^ A ROl>T. 'fins 
i- the root of tlie iUiltnif inliii mn- 
itiUntn, nhnh grows wild *01 tin- 
eoa.-t ol CotoioaiicU’l. and is like¬ 
wise lollnat'd fliere for the use 
Ol the «'>eis .'ind ealu ■» piiuter-. 
(t IS 11-, d lor till Same jiiirpoM-s 
a.s iiiailder with us. to wliieh it is 
.s.iJd to »e l.ir siifii rior, giiiiig the 
be.iidi'ul ii.d .so nuic'h admired in 
the Mail! . 1 - < ottoiis. 

t’t'l’K.'si . Milk eoiihists of hul- 
ti 1. ( lo-i-e, a san liarine iji'atti r 
I'.iili'd Mig.ir I'l milk, and .1 siiiall 
quantity ol I'eiiiinoii salt, together 
V. I'll iiiiti'h M at' r. 

It M-g» tal»ie or itiiiieral atid 
1)1 lot Mil with milk, till- ehrest- 
.“■epai ..n s, and, if .•--sisted by lieat, 
eo.igiilate.s ii-Co a lo.iss. '1 hi; qu.tii- 
rits ol 1 hee-e is Uss whenanii- 

ral arid is used. .Neutral salts, 
.mil likewise ail earthy and iiii'- 
f iilie s.ilts, .sep.irati- the liiei-se 
lioiii tlie wlie>. Sugar and gum 

ai. dih' jirodiue the .-.tine ifteit. 
(.'.iiistic alKali.s will uissoIm: the 
rind b) tlie assi.staiire ol a boiling 
heat, aiul ai Ills on asiaii a pren- 
pitatioii ag.iiii. \ egel.ihlf* and-, 
Ji.ixe leiy little soKiiit power 
Uj-oii eiiid. 'lliis .leroi'Uts lor a 
gre.iter quantity ol curd being oli- 

t. lined w'iieii a vegetihle acid is 

u. s> d. Hut what iiiisw’ers best i.s 
rennet, winch is ni.idi; by macerat¬ 
ing in Wtiter a piece ol the last 
stomach ol a calf, salted and dried 
fur this purpose. 

iScheeii- ubsen'ed, that cheese 
IW 


has a eonsiderablc .'uialogy to albu¬ 
men, which it resembles in being 
I'oaguhthle by fire and acids, sohi- 
hle III iinimonia, .uid .illordiiig the 
-.line piodiii ts h> distilhition or 
Ire.itmiMit with iiiliic .letd. There 
are, how'ever, eert.iiii ditlereiices 
between theiii. UoiieJle observed 
likev'isc, a titiikiiig aii.ilogy be¬ 
tween 1 lieesi and the gluceii of 
W’lie.it, tind that found 111 the 
tei iil.e ot green vege*. ihles. By 
ki.ending file gluten ol whe.it v itli 
■I little s.ilt and :i -iii.iH jiortiim of 
.1 .solKtion ot start li, he g-iic it tlie 
I I'te, smell, .iiul uiutnosity ot 
iliicse, so that alter it had beeu 
kept a ' ert-iiii lime, it was not to 
111* (lisliiigiii-h<'d iriiiti the cele¬ 
brated Uoi hi'loit eheese, ol wbich 
it h.id .di the puiigeiii). I'l.is 
i.i-eoiis Mihst.iiii e Ijom gluten, as 
well ,1s the I heese ol milk, ap- 
pi.ns to eonl.nn ai 1 fate ol .im- 
moiJiu, alter it h.is been kept long 
I noiigii to li.ii e iindergoiii* tin* 
ieqniMli* lenoeiit.ituMi, .is ma\ be 
pio\ed by t‘\.imiiiing it w ith sul¬ 
phuric and, and with pot.isli. The 
pungency of strung cheese, too, u, 
destroyed b> akohoJ. 

la the 11 th lolunie of Tillm li’s 
Maga'/iiie tlieie is an <‘M elleiit ac- 
I oiiiiL ot the mode ul m.ikiug Che- 
sliire « heese, lakeu lioui tin* Agri- 
Lultiu.ll Ul port ol tin- luuiiir. 
“ It the iiiilk,"’s.i's s tin* reporti r, 
“ he set togetlu r >er% warm, the 
••Old, as betore ohsi-ried, will he 
linu ; in this c.ise, Llie uso.il mode 
is to t.ike a lommoij caseknili 
and make uu isious .icross it, to 
the lull depth ol tin* knife’s blade, 
.it the dist.nn e ol about one >ui h; 
and ag.nn Lro*'swa).s in tiie s.iiiie 
manner, the iiu isieu.*. intei • ei ting 
e.uh ether at fight .iiigh’s. Tile 
wlie> rising through these niei-iotis 
IS ol a line p.ile gieeu t oloiir. 'i'he 
I 111 i‘.'e-iiiakei .mil two assistants 
then pioeeed to hre.ik llic mid, 
this IS pertoriiied by their repeat 
edly potting tlii'ir liaiuls auwn 
into the tub; the cheese maker, 
with the skiiiiiniiig-dish in one 
hand, breaking u'ery ji,irt ol it cs 
they u.iti h it, i.i.siiig tlii* emd ti'oiii 
the bottom, and still breaking it. 
'J’his part of the inisiuess is eoiiti- 
uued till Uie v.liole is bioken uni- 
lurnily suiali; it generally takes up 



C H L —C 11 L 


about 40 Tninutc!!, autl tlic rurd iit 
thon left covered over vidi a cloth 
for about half an hour to ttubHide. 
If the milk has been -let cool to¬ 
gether, the curd, n.s betori: men¬ 
tioned, will be niiK h mure ti-nder, 
the wliey will not be !»o green, but 
rather of a miRy appe.tiiinee.” 

I'HEMlS'Jin IS the ait and 
pcieiiee, tin* ohjert of ulinh is to 
ascertain what .ire the enriiponent 
parts ul all snlistances, and wliat 
ettecls arc producc'd on tliein bj 
ihaiige of teniperatine, or by their 
niutiial .letion iijxni each other; 
and the inode and laws by witich 
tJie.se ihanges are ellected. 

CHENOPODll M OLID I M i.s ,i 
^lant I'Nbahiig a remark .till) nau¬ 
seous odour, stToiigly veseinbling 
t1i.it nf putriil bsh. \\ lieu tbi* 
pl.int is bruised, and the w.itei 
e.vpressed and distilled, a fluid i.^ 
obt.iiiicd which onntanis the suh- 
eurbouatc of .tmiiioina, and an oily 
matter wliieh give.s it a milky ap 
pi;.'tr.iiice. From lUO parts ut the 
dried jdant are prodined 18 ot 
asbe.s, of which .Oj are pot.ish. 

C’llEK'r iiu (’HIUK, is the name 
givi'ii by the miners to a silirious 
slati*, wliieli IS ni.issiie, not dis¬ 
posed to p.iss into tiiiii l.iyei^, but 
oeemriiig in thiek beds. Colour 
bliieisb, p.issiiig iuto yellow i.sb 
grey. Fr.iclurc splintery ; edges 
ti'diislueeiit. Spec ill. gra\ity V.o to.!. 
JJJot k.s of it .in* used in the por- 
I'eiatti miiniilaetovies, in tin* mid 
bind counties, lor grinding Hint 
.stones for the liner porcel.iiu, .iinl 
the polity of tin* loek augments 
the product of line silu ions earth 
by Its own attrition during tlie 
process. 'riii’i'i* is another .smt 
c.illed by tin: miners White Cheit, 
wliii h seems to be a tr.ui.sitiuu ol 
sihciuuH sl.ite into ipuut/.. It is 
not only u.sed for grniduig Units, 
but also as common niillstom*. A 
variety of eliert b.is bei'ii loiiiid to 
answer as well as the best biihr 
atones of Fr.iiiet: in flour mills, 
and -ire manufactured Tor that piir- 

J iiise. 'I'liey may hi* b.'id Irom 50 
i). to several luuidred weight 
eadi. See iliiKNsioMt. 

t’lllASTOUTK, a mineral dis- 
tiugtiislu'd from steatite by being 
crystfillira'd. 

t/HLOUATES aro compuuudii of 
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the chloric .icid With earths, al¬ 
kalis, and metals. 

CH 1.011 lOlJlC ACID. ITiisacid 
w.is tornied by Sir II. Davy, by 
adiiiittiiig eblorine in excess to 
iodine, which aI..sorbs less than 
one lliird of its weight of chlorine. 

CIll.UKl.NE. 'I'lH* introdiu tioii 
of this U>iiii, nrigiii.ited troiii the 
niisfeiJy vese.iieh«*s ot .Sir 11 . 
D.ivy on the oxyimii latii aeid gas 
ol the Fi.-.11 h .SI hool,-<i hii h, alter 
resisting the ino.st pnweitiil nie.uis 
of del oniposiliun w huJi Ins s.ig.i- 
citv eould niieut, he ilei l.ircd to 
bo .ill eleineiir.'ii y lioily, aiifi not .i 
lompi'und ul inuimtie .leid and 
oxygen, as w.is piivinuxly iiii.i- 
gmi'd. IJe .lei oiduigly •is'.igned to 
It the teini rliloiiiie, di’scriptive 
ot it.i colovir. 

“ 111 tlie Ibikeri.in lecture for 
IhOS,” say.s be, “ 1 b.ive given .in 
.iccount of the .iclinn ot iinlcis‘:iiiiii 
upon iniiri.itic .u id gas, by whieii 
mole tli.in une tliinl ol its volinne 
ot hydrogen i.s produced; and I 
h<i\e stated, that muiiatic .md euii 
in no iiist.iMi e be proeiired trotu 
oxy iiiiiriatie acid, or tiom diy mu¬ 
riates, unless w.iler oi its eJemcutji 
he pieseiil. 

'• In the seeoiid lolunic of the 
AN mom s D’Aieueil, MM. (J.iy 
l-ii.s* 5 ae and 'Ilieinird have del.tiled 
.ill extern lie si-nes ol f.icts, upon 
iiiiir .itie.irid, and oxyniuri.itic acid. 
.Some ol th<*:r e\])eriTiieiifs are 
simil.ir to tlu>s(* I have detailed in 
the ^i.iper just leleired to; utlu'is 
are peeiili.irly then own, and^ of a 
M ry 1.1 noii.s kind; thiir general 
eonelu.sion is, that Tiniriatie aeid 
g.is (oiitains about one qu.irter of 
ita weight of w.iter; and 1 h.it o\y- 
iiiurialie aeid is net decomposable 
by any sub.slaiiees but hydrogen, or 
siit.li as can lunii triple eoinbiua- 
tinns with it. 

“ One of the most singular f.icts 
that 1 b.ive observed on this sub¬ 
ject, and whieb 1 hav i* before re¬ 
ferred to, is tb.it eliareoal, even 
when ignited to whiteiu'ss m oxy- 
murmtie or mnri.itie acid gases, by 
the voltaic battery, efl'eets no 
eh.iiige ill tlieni, if it lias been pre¬ 
viously freed Irom hydrogen and 
moLsturc, by intense ignition tn 
vacuo. 

« Xbiii e&pcrimcnti which I bavo 
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several tiiwcs repeated, led me to 
doubt of the existenre of ox > gen 
in that substance, which )ias been 
supposed to contam it, above all 
others, in a loose undactMO state; 
and to niiihe a more rigorous iM^ es¬ 
timation, thiin hiid liitherto i>een 
attempted for its detecti'm.” 

Ills views w'ere slowly and re¬ 
luctantly Juluiilted bv the che- 
liiii al philosuphern of l:liirope. 'J'lie 
hypothesis of l^ivoisier, lli.it roiu- 
hustiuu was mi^rely tlie ^• 07 ubIna' 
Uon of oxygi'U with a b.isis, had 
heroine a tavounte idol with the 
learned 

Sir li- Davy rubiertixl oxymu- 
ri.itir gas to the ai lion ol many 
simplt' i OTiilmsnljli'o, as well as 
iiii'l.ils, aud Iroin the eompaimds 
lormed, »-niliM\oiireil (<> elimin.ite 
oxygen, 1 >\ the most eiiergetie 
powers ot .iiliiiity ami \oItaic elec- 
trii'itv, but w'ltlkout sii.-f L’"-’. 

It has been said, and T ikeii for 
grantisl by m my i)u units, that 
when oxy iiiiiri.ilii and and .ini- 
nidiM.i ,ir; upon ■ ,n h (iitu'r, wafir 
IS loruii d. 

b’eiv siJjsfanre-', pihapH, h.avo 
less I’lai'u to be eonselored as aeid, 
than oxynmnaiie acid. As yet we 
haie no r.glif to say th.it it has 
been deeoiiipoiiiiileil ; .imi as its 
teudduey ol i onilnii.ition is with 
pill'd itiil.innn.ible in.itti-rs, it may 
pjssitily iieioiig to tile .ame class 
ot boilies .IS oxygen. 

Uxy i» not in 1 ict lie a j/crullar 
lOidityiiig .iTiil dissolinig prmri- 
ple, mrmiTig • (impounds with eom- 
tniitibli' bodies, .ni.ilogous to .icids 
lonlamiiig oxygen or oxide.s, m 
their properties 'ind powers of 
(ombiTi.ition ; Imt liitl'iTing from 
them, ill being for the most p.nt 
ducouipoRable by water f On this 
idea muriatic acid may he consi¬ 
dered as having hydrogen lor its 
basis, and oxyinurutic acid for 
its acidifying prineiple. And the 
phosphoric sublimate as having 
phosphorus for its liasis, and oxy- 
inuriatic acid f ir its aeidilying 
matter. And Lihavius’s liquor, and 
the compounds of arsenic willi 
oxy muriatic acid, may be regarded 
os .malogous bodies. Tin* cotiihi- 
iiatious of oxyniuriaiio acid with 
le.id, iiilver, mercury, potassium, 
aad Mdium, ia tliis vic'W, would bu 


considered as ft claims of bodies tp- 
l.ited more to oxides than acids, in 
their pow'crs of .attraction.— tittk, 
I.H. iSOb. 

Oxymuriatic gas combines with 
iutlamni.ibh‘ bodie.s, to form simple 
binary compniintls; and in fhe«e 
c.tses, whin it acts upon oxides, it 
either jii'oduees the ^•xpuJ.'^iou of 
tiu-ir o'ycreii, or I'.iuses it to enter 
into iiev, eoiiibiiiations. 

Coiiti.irv to iienls, it expels 
oxygen trom pint oxi.les, and com 
b’n. s with peroxides. 

When potaxMiim is burnt in oxy 
mil!Mile g.»s, .1 (li'v eoinpnuuil is 
obt.iined. It iiotisMuiu lOiubiiied 
With oxygen is rmiployed, the 
whole ol the oxygini is expeK 
led, and ilie, K.iine (om]ioiiud 
toi med. 

It is geueTiiHy slated in cbe- 
mi( .d books, tb.it oxyinuri.itic g.is 
is I opiible of being condensed mid 
I'rystalli/ed .it a low ti-iii]»<'r.ituie. 
He found by several experiments 
that this is not tlie I'.we. 

Potassium, .sodiiini, cab iinn, 
.strontium, b.iriiim, zinc, mercury, 
tin, lead, and jirobably .silver, an¬ 
timony, and gold, seem to h.ive a 
strongi'T .itmietioii lor oxymuriatic 
gas timn for oxygen. 

To call a body wliicli is not 
known to coiit.iin oxygen, :iiid 
uhuh cannot cunhun iiiiiri.itic 
.arid, oxymuriatic tu'id, is contrary 
to the principles of that nomen¬ 
clature 111 which it is adopted ; 
and an alteration of it seems ue- 
I ess.iry to assist the progieis of 
discussion, .iiid to diiTuse jii.st idejis 
on the .subject. If the gre.it dis- 
I overer of this substance biid sig- 
nitied it by any Miiiple name, it 
would have been proper to h.ive 
recurred to it; but deplilugisti- 
e,ited marine acid is a term which 
c.in hardly bo adopted in the pro- 
si-iit .idi anced era of the scieiiee. 

After con.sulting some of the 
most eminent chemie.al philoso¬ 
phers in this country, it ha.s been 
pidgod most proper to suggest a 
ii.aine founded upon one of its ob¬ 
vious and characteristic proper¬ 
ties—its colour, and to call it 
chlorine, or chlocie gas. 

Should it hereafter be discovered 
to he compound, and even to con¬ 
tain oxygen, this name can imply 
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no rrror, and cannot necosaarily 

ruqoirt; a chanjft*. 

Alust of tho salt;* which have 
been called muriafes, are not 
known to contain any muriatic 
acid, or any oxygen. Thus Liba- 
vjtis’s Injuor, thou|;h converted 
into a muriate bv w'.iter, contains 
only tin and oxjmnriatu: gas, and 
born ^ilvev M*eni.s nicapalile of be- 
iii:; converted into .i true muriate.” 
J.er. ISII. 

We shall now exhibit a summary 
view of the prep.iration and pro¬ 
perties of clihii me. 

Mix in a mortar three parts of 
roiiimon salt and one of hhick oxide 
of manganese. Introdiite them 
into a plass retort, and add two 
parts of siilphurie acid, (ias aviII 
ivsue, wliirh must he eolleeted in 
the water-pneumatic troiudi. 

This ga.s i,s of a greenisli-yollow^ 
colour, easily recognisi-d by day¬ 
light, hut scareely di.^tiiigiiisliahle 
hy that of eaiidles. Jt;> odour aud 
taste are disagree'ahle, .strong, and 
so eharactiu istic, that it is impos- 
.sihle to mistake it for any other 
gas. 

Its specific gravity is 2.47.1.1. 

In Its perfectly dry state, it lias 
no efieet on dr> legt'tahle colours. 
VV'ith the aid of a little moisture, it 
hh'a('he.s tluMii into a yellnwish- 
Avlnte. Seheelc tir.st remarked tliLs 
property; Itertholh't applu'd it to 
the .irt of hleaehiiig m t'cance, and 
from him Mr. Watt iutiodui'ed it 
into tlreat Itritain. 

If a lighted wmx taper be im¬ 
mersed rapidly into fins gas, it 
eonsiiimes i ery fast, ivith .i dull 
redilcsh tl.irrie, anil miu }i smoke. 
'I'lie t.iper will not burn at the sur- 
l;u e of tlie g.is. 

Its taste is .somewhat astiingcnt, 
hut not in the !e.ist degree 
acidulous. 

When wo put in a perfectly 
dark phice, at the ordin iry tem¬ 
perature, a luixtiiro of chlorine 
and hydrogen, it experiences no 
kind of alteratiun, even in a great 
many liays. Hut if, at the same 
low teinperaturi*, ive expose the 
mixture to the ilitVu.Sf! light of day, 
by degrees the two gases enter 
into ciiemical eoiubination, aud 
lurni muriatic acid gas. 

CllLORlT];: is a mineral com* 
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posed of a multitude of little 
.spangles, or shining small grains, 
falling tu powder under the pres¬ 
sure of the fingers. There are four 
snh-spccies. 1. Chlorite t'tirth. In 
green, glimmering, and somewhat 
pearly scale's, with a shining green 
.xtrertk. Specific gravity 2.U. It 
coii.sists ot 50 silica, 2ti ahimhia, 
1.5 lime, .5 oxide of iron, 17.5 pot¬ 
ash. 2. CoiHMOii chluri/v. Specific 
grivity 2.8.1. Its consfjtuents are 
2(i Silica, IS.5 aliiuiiiia, H niugiui 
sia, 13 oxide of irfiii, .nid 2 miuiate 
ot pota.sh. 3. C/i/orifi shift. A 
iiias.,i\e, hl.Lckish g.reen niuierjl, 
w'llh resmous lii.siri*, ami curve 
slaty or .sealy-lidiated fr.ictiire. 
I'Vel.s .sornewh.it grea.sy. .Specilii; 
gravity 2.Si. 4, Folmhtt rh/onfr. 
Its 4*iMi.stitiieiits uie .15 silica, l.S 
aliiniina, 2!l.!» magnesia, !).7 oxide 
ol iron, 2.7 water. 

rnM)ii()Pirv\ii. a moU-ijIho, 

<i}wr, touiid m Sihcna. 

(’IfLOJll I) KS. Ciiiiipound =i oi 
chiorine vvifli hasO'.. »Sei‘ ti.e r. 
spei'tive h.ise". 

flU.ORO C VllliONOrS A(’ll). 
The term chloro-c.irljonic vvlucti 
has been given to this (oiupound 
IS iiKorrect, leading to the belief 
of Its being <i eonipoiiiid oi ihlonii.- 
aiul niulified iharcoal, iiistiMd it 
being a tompouiid of chlor:ii<- iml 
the protoxide of charco.il. thi'y 
coiiihiiie when expo.sed to the diiecl 
solar he.ims, and one vului. e of 
each is condeii.sed info one \. 
of the coiiip'iuiid. The re<-liilog 
gai possesHe.s pi opertii'.s, appro i h- 
nig to thot.e ot an .icid. 

It doe.s not tuiiie iii the atiiio 
sphere. Its odour t.sdiireieii! In , i 
that of cldoriue. 

Jt reddens dry litmus paper; 
and condenses lour volumes of am¬ 
monia into a white salt, while lieitt 
is evolved. iSuIpliuric ai id re 
solves It into (urbonic and mu¬ 
riatic acids, in tlie proportion of 
tw'o in volume of the latli>r, and 
one of the former. Tin, /.me, an¬ 
timony, aud arsenic, heated lu 
chloro-carbonoii.s acid, abstract the 
chlorine, and leave iho c.irboiiic 
oxJde expanded to its oiigiual 
volume. 

From its completely neutralix- 
ing ammonia, and its reddening 
vegetable blucsi there can be no 
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1]c^il•ltion in proiiounnuj; tin' 
rhIoro-iMr)>onoii8 coinpoinul to In- 
an acitl. Its saturating jKiwi’rs, 
^•Il 1 pJ^s r^fry ntlifr s>uii- 
at.mri'. Niou' rimiU'H'’».‘rt .>iO largr 
a proportion ot aiiiinonia. 

(hio nii'.isuro f»f .i]« oliol «OJi 
rnsi's twfh e of i hloro-farhomnis 
gas M'itlii.ut lUTOiiiposiiig it , .mil 
aniniros Ihr pi'tnli.ir odour .lud 
poivor of .tlloi tmg tin* 

t'ULDROlS 4MI ClILORK’ 
0\J!)K.S, or tin* protoxitli; and 
dfUtoMdo ot rhlormo. 

Roth of llu'so iiitfU'stnig gasooiis 
compounds wl’H* disooM'rod l>y .Sir 
Jf. Davy. 

I'd,'I'lu* cxpor.nu nts wlm-Ti led 
liir.i to till- kioiv.I.dgr of tiii- lii-.t, 

wt'io tiivf'tuti'd 111 I onvi'ijiK.'ii.',' of 
fill* diUt-ri-ni o lu’ li.id olis(>r\cd lio- 
luron the piopcrtios of t iiloruif, 
pioparod tii diHi nutt inodoh. 

Its tint IS uiu( ii Tuon Inoly, and 
Tiioro yollovv thon I'ldoiino, and 
honro its illuMrinus discoicrcv 
minu'd it tiuhlurhn. 

Thi.s gas iiii’st lio foniM ted and 
examined ivitli murli prudi uco, 
ami in tety Hiiail tpi intilios. A 
gimtle heat, e>«n t)iai of tlie hand, 

M’lll rause its f^plosiim, witli hutdi 
lorei! as to hurst tliiu glass. 

'2nd, ihufiniih' of Chlurlnf, or 
('/ilorir , “ On 'I'hursday flic 

dtli May, a papirhy Sir H. D.ny 
■u as n*ad at the Royal Soiiety, on 
the action of aeids on hyper-oxy- 
nmriate of pota.sh. Wlien sul- 
plnirn- ai id is poured upon (Ins 
alt in a iviue-glass, very little 
eKerveseenri* takes place, hut the 
acid gr.idiially aciiuires an orange 
colour, aud a dense yellow Aaiauir, 
of a peciiliAT and not disagreeahle 
rtiell, tluat.s on the siiriace. 'I'liese 

! >lioriOiii(‘ii:i led the author to he- 
ieve, that tht* suh.staiice extri¬ 
cated fruiti the salt is held in sulu- 
tioTi by the acid. Alter various 
unsuccessful atteni])ta to ohtaiii 
this siihstanee in a separate state, 
hc“ at last succeeded hy the follow 
ing method : A hunt liO gr.uns ol 
the salt are triturated vvjtli a little 
hidplniric acid, just suflieient to 
convert them into a very solid 
paste. This is put into a retort, 
which is heated hy means of Init 
water, llie water must never In- 
billowed to become boding hot, for 


fear of explosion. The lo.at dxives 
oil’ the new g.is, which lu. •’ he re- 
(eived oxer meiciiry. 'lliis ii< w 
g.i» has .1 Him li more int< nse 
I oloiir tli.in em him lilt. Ii dm.-- 
I’ot act on mercury. W.iU r .m- 
■>orbs iiioie ot it than of i ii< liioniic. 
Its t.iste IS asti iiigciiJ. it dcstiois 
vi'petah!" blues w itlimil iiildiiniig 
them. When ] h<'‘phurii'. i-^ mtio- 
du<» d i.iio it, .111 exph si< II l.isi's 
plate. \\ III 11 hi .It is .i]i]ilu d, Die 
gas cxjdodt .s with mm," violciiic, 
.uul produi'iiig II.oil light liuiu 
iiiihloriiie. When llius exploded, 
two nic.isiiiis ol ir arciouMi'tid 
into lie.irly thiic mca.siiies, v.im h 
consist ol a mixture ol one miM- 
.siire iliUinue, and two iiie.isuies 
ovygcu. Ilciice, it is ioiu]io id of 
one .it-'iii I hhiriue and lour atom > 
oxv gen.” 

Since two me.isures ut tins g.ei, 
at explode and foiin thn e 

ine.isiiie.s of mingled gases, of 
vibnh two are oxygen .iiul one 
chliiimc; its conipo.sitioii hy wiight 

IS- - 

Oxygen,‘i.2*22‘i, 4 prmie.s, I.OD 4.‘,:i.T 
Chlorine,'2.47 1 do. 1.1.1 52.iir 

h.41 lOU.CO 

Its specific gr.iAity is 2..1177 ; ami 
hence lUO I nine nii.hes ol it weigh 
ahout 77 grains. 

CMLOROIMIII.R. 'Ihe name 
l.'itely giien by MM. IMletiei and 
Caveiitoii to rlie grei n in.itri-r ol 
tlie leaie.s of pl.iiits. 'J’liey oh- 
laiiied it, hy pres-aug .ind then 
washing in waUr, the suhst.iiiie of 
many leases, and .ilterw.iiil" tie.it- 
ing i.*- witli all .iliol. V. in..tier w.ns 
dissolied, whiih, when .si p.irated 
hy e‘. apoiMtiou, and jniiiiieil li\ 
washing in hot wati r, app-.ired .i.s 
.1 deep CM ell lesiimu., siilet.ince. 
It di.sMihes eiitiiely in alcohol, 
etli<-r, oil-., Ol" alkalis , it ns nut 
altered hy exposuri- to .ui ; it is 
sottened hy he.it, hut doe.s imc 
m<-1t; it hill Us w'lth ll. .nc, .md 
leaves a bulky loal. Hut w.iter 
slightly ilissohi-. it. Acetic acul 
IS the only ai'id tliat di.s.solve.s it ut 
gre.it qii.intiU. If an eaithy or 
nil tallic salt he mixed with the 
alcoliolic solution, .uid then .ilkali, 
or alkaline suhi aihoii.vte be added, 
the oxide or earth is thiowii down, 
m combiuatiun with much ui thju 
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jjTPcn snbstanre, ftnrming n lake. 
TUksv lakes appear Piuder.itely 
penuaneiit when exjioscil tu the 
air. It i-H piippoMud to hu a pecu¬ 
liar proMinate priiMiple. 

0II0LKST I:H1 N K. The name 
given by M. C'hevreul to the 
piMrIy t>iihst.'iii(*e ut Inini.m hiliai'y 
ralnili. It reiisistH ot 7'£ e.trhuii, 
h.titi oxygen, •uid 'il/l.t hydrogen, 
hy Heratd. 

CIIOLI'ISTKRTC ACID. Hyheat- 
ing rholesterjiie ttith it*, ottn 
weight of .‘strong nitrie .leid until 
It reaM'M to giie oil' in' mu', gas, 
]VtM. 1'i‘lletier and t'.ueiitou oii 
tabled a yt'llow Mibst.iiii e, wliii h 
sep.irated on i.iioliiig, and was 
srarreiy sohdile in water. W hen 
xtell v.ished, this is eliolestiwh' 
and. It Is soliilile in .ihulio], .md 
may he rrjst.illi/ed hy evapora¬ 
tion. It IS deeoinposed )iy a h(‘at 
above that of boiling water, and 
give.s prodoi'ts h.iving oxygen, 
hydrogen, and charcoal, for their 
elements. It ininhines with bases, 
and lurijis salts. Thoau ot soda, 
potash, and ammonia, aie very 
soluble; the rest are nearly iii- 
soliihle. 

<!H1UC\IIC ACID. This acid 
has been ex.iTnnii‘d princip.illy hy 
Vaiiqiieliii, who first discovered it, 
and by Count JMii.ssiii Puschkiii ; 
j’et we are better anpiainted with 
it than vvitli the Tiiet.il tliat forms 
it basis. llowi-viT, as tin* chro¬ 
mate of iron lias lately been found 
in ahiiiid.iiice in the department 
of Var, in Fraiici*, and in some 
other places, we may ex]>eot its 
properlii‘s to he more .imply in- 
vistigatcd, and applied with ad¬ 
vantage ill the aits, as the cliro- 
m.ite.s of lead and iron are nt e\ 
eclleiit use in painting and eu.i- 
inelling. 

Jl was extra! ted from the red 
lead ore of Siberia, hy tri atiiig 
this ore with carbonate of potash, 
anil separating the alk.di hy mo.in.s 
of a more powerful acid. In this 
state it i.s a red or oiaiige-co- 
loured powdiT, ol .i peculiar rough 
metallic taste, which is more sen¬ 
sible ill it than in any other me¬ 
tallic acid. If this powder he 
opposed to the action of light and 
heat, it loses its acidity, and is 
converted into green oxide of 
103 
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idirome, giving out pure oxygen 
gas. The chromic a«'i<l is the first 
that has hi'eii found to de-oxy- 
gonato itself easily l»y the action 
of heat, and aH'ord oxygi-ii gas hy 
this simple, operation. It appears 
tliat several ot its properties .ire 
owing to the weak adhesion nt a 
part at least of its «i\yg«'n. Tlie 
green oxide ol chrome iMunot be 
brought baek. to the state ot an 
acid, unless Its oxygi-ii be restored 
hy treating it w ilh some other 
acid. 

iiie chroinii" acid is soluble in wa- 
tei, and cry staUi/es, by cooling .ind 
evaporation, in loiigish pi isms ol ,i 
ruby red. Its taste is ac rnl and 
.sty])tii;. Its s])ei itic gi ivitv is not 
ex.n tly known, but it alw.ivs ex- 
eeeds lli.it of water. It jioweifully 
reddens tin* tincture of tuiiisoli-. 

Its action on coiiibiistibJe substan¬ 
ces IS little known. It it be strongly 
heated with chan o.il, it grows 
blcirk, and passi's to the metallic 
state w ithoiit melting. 

Ol the acids, the action of the 
miuiatic on it is the most rc’inark- 
iibh*. If this be distilled with the 
cliroiiiic aciii.by a geiith- heat, it is 
n-.idily converted into chlorine. It 
likewise iinpart>« to it by mixture 
the prop«-rty of di.ssolv ing gold; in 
which tin* 1 hrounc resembles tin: 
nitrie and. 'Jhis is owing to the 
vs eak adlie'^ion ol its oxygen, and 
it is the only one of the metallic 
acids th.it possessi.s this properly. 

It readily unites w itli alkalis, and 
is the only and that has the pro¬ 
perty of eolournvg its s,ilts, wln-nce 
the name ol ihruiiiit has been giv eii 
it. If two ) .irts ot the led le.id 
ore of Siberi'i, in fine powder, be 
boiled with one ot .in alkali s.itiir 
ated with carhoiuc ai id, in forty 
p.irts ot water, a carbonate of lead 
will be pri'cipated, .md the chrouiiite 
rcinaiii disso1vi*d. The solutions 
are of a leiuoii colour, and iiMoid 
crystals ot a s*inievvh.it di*<*per hue. 
Those of chromate of amnioiiia are 
in yellow lamiiia*, having the 
metallic lustre >tf gold. 

The i hromati* ot baryte-s is very 
little s«duble, and th.it ol lime still 
less. Ihi'y are both ot a p.ile yel¬ 
low, and when heated give out 
oxygen gas, as Uu the alkaline 
cliromates. 
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If the chiroinic acid lx* mixed i CJiHOMIUM i>4 a very rare 

Mrith lilhign of tin juid the imni.itn; mrlal, .iiul is found «n1u'r ni the 
and, it bt'couieij at first jel owisli , foiiM o< »'!iroiii.itr ol li .ut, oi of 
biov.ii, and alternaids assiiiiics ,i i iliriniMre oI iicti. li is icfiid in 
biiiibh ^rvt’iu'olour, M Inch pu-»er\e" ! i oinbuiatioii wiilt iron, .dsn Mitii 
the s.iine slt:id(‘ altii desin'.itiiiu. ' <diiiinu<i and sih-x, ni iln dipail- 
i'dlu'L'alone It tlio n.iik j mint ol \ .\r, m J'l.iim'. 'Ibe 

< olotir. \\ itii >1 solution ut nitrate til nuer.ilil <.< l*eni ,iiul spinel i nby 
iiierniryit gi\es .1 j)ilo'ipit.itr, ut a I <tw t tliei' loloiiis lu this nu t.il. 

(l.tik. eniiiidi.ir I'oloui. With a sulii- , ('Uti.ieiMin is rbt.iiin.tt Iruin its 

tkun ut ndi.itt' ol silt er it gilt's a ' n.itiM 1 0111'in.itiuiis l>s ttcioinpos- 
}>i ei ipitute M li'i II, tbe nieini nt i( i.s ■ ing tliein by tlie alk.diut* r.*r 
tonueil, ajjpears ol a bt .nililal eai- , bfiiiatis, piei ipiratmp the t liri'inif 
niiiie eoluui, but liei oii-es pin pie by ! acid, .mil fn-.itnig n strongly 111 .1 
fspii'-iire to tbe light. Ihis t uinbiiuL- j tiinihle. 

tiuij, i xptist tl to till-lieal <it the bitiw- ('liiiiiniurii ii .1 porou.’i luas.s of 

pipi , lilt Its Leluie the eh.tico.-d .s agglutinate gi.iius, brittle, of a 
liillauit'ii, .ind .is*.uiiu s c hbn • isJi uliite hettiten tin aim steel. Spc’* 
and ititdiillu cippi .'i.im e. li it ht eitio gr.ittty a.fi. It is misi eiitililo 
tlien pul\iii/is!, tin- pov dll is ut .t siii.ill deglee ol n.iigm tisin, 
still piiijih ; hut alter the blue It lesists .ill the acids except the 
Haiiif of the 1.111 p IS brought mtu iiiiro ininnitir. 

• onl.n t i.i'h tin, pov, dcr, it .is- ‘I Jit protoxide of rhrnniiuin is 

Minu s .1 pii en ci.Iout ,in«i the m 1- green, inliisible, ludet onipu^-.iblc 
nr iipe.ii-. in gb liiib s liibstuu- by heat, redumhle by voltait h.it- 
iifiii il t..roiirh ils suljst nee. tery. It is olitaiiied by Lahiinng 

A\ iili jini.ite lit eiipj., r It gives a the chrtiinate ol inert iiry in an 
t In siiiit-iI <1 j<i11 ipit.ite. 'With the earthen letort. The deiituxidu 
solnli )u ot siilpli.iU i.t zirif, niiiri- may he obt.iineil by expo; nig the 
ate tji iiisi'Mifii, iiiiiriiKe ol .inti- protunitrat(> to heat till the liiiues 
inony, niti.Ut «•! nitkel, and iniirn ol the iiilious 1 ease to issue, 
ate ot 71I .tii.,i. It prothii es yelJuM- CHJt ^ .'ittUKRY h is the .s.amo 

isli p:i I ipii.t'es, when tlie solinions inin<‘r:il wliicli is tailed Cynio- 
do jiui rour.iin ..11 e.xi e.s.s ut amd. ph.ine by iluiiy. It i.s ii.^ii.'illy iu 
YV itli ill III i.tre ol gold it produces a round pieces about the si/c of a 
gi I (iiisti precipitate. pea, but n absti IViurid in eight- 

Ween unit'd with hor.ix, or suh d prisms. Its colour is green, 
gla-'s, Ol ,n id of phosphoi Us, it il^.s .senii-transpiireiit and hard, 
t oiamuiiKate*< to it a beautiful scratches ijuart/.. It eonsists, ac- 
eniei lid gret-n tolour. cording to Klaproth, of 71 .vlu- 

Ir p.ijier be impregnated with it, nmia, 18 gilica, D lime, oxide of 
and exposed to the sun a lew days, iron. '1 he siuinnits ot the prisms 
it aiquire.s a green 1 olcnr, which are soiiietiiiies .so cut that the 
rem.nns xiennaiient ill the dark. solid arquues 518 faces. This i.s a 
A slip ol non, or till, put iiitoihs so- ihtierenl mini ral from the ehryso- 
liitioii, impart;, to il the .s.inu: colour, beryl of IMiiiy. 

'I he iiipnuus solution uf taururi tJlIllY .SOCOLLA, a Creek name 
produces u lloituleiit preciintate for borax. 

ot a brown lawn colour. CHKY .SOLITK, is the peridit of 

Sulphuric acid, when cold, pro- II.my, the topa'z of the ancients, 
duces no effect on it; hut when It i.s a \ery soft gein, and may be 
warm it iiiakcs it asbunio a blumh m r.itchi^d by ipiartz or by the file, 
grei 11 colour. The colour is uf various bhades of 

If the chromic oxide be heated green. It i.4 traTi.sparent. Spoci- 
with a solution of alkali in water, fie gravity 3.4. ft c5(m.',ists of 39 
it will become chromic acid, winch silica, 43.3 magne.sia, and 19 oxide 
w ot a yellow colour. If the of iron, according to Klaproth, 
chromic acid lie heated with snl- It is found in alluvial strata in 
phuric or buliiliurous acid, it will be- Egypt. 

come an oxide of chromiuia wliicb CHUYSOPRASE is a variety of 
is ol a green colour, calccdony, hitherto fouud only at 

1 A.l ^ 
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Koseitiiitz, in Uppor Silesia. It ia 
found m veina or interrupted 
heds, in the iiiid:»t of a green 
eat'lli, which t'ontiiina nicLel. it 
is u.Hed ill jeweller). It cuiisiats 
ui !>(> Milica in the laO. 

cm Sir K, a .ij in oral of a y«*l- 
hiM i-di I uluur, whicli iliHSolves with¬ 
out ilicrveM'eitci: in ucids, found 
by Sau^tsiirc in the cavitiea of por- 
phjrieiat Lnnbnurg, 

CaiLK \M> CH\ME. When 
food has becui rt>cei\ed into the 
.stoiiiailus of :tiiii]i.il!i, by tlic action 
of till* .saJiVii and a piice iii tlie 
stoiiiacli I'liUi'd the gastric juice. 
It IS cijuviTted into a imlhy duid 
called iliynie. This Iluid after¬ 
wards iiaSMOH into the mti'stiiies 
where it unites w ith the pan- 
IKiltie juice iiiul bih*, and is there 
separ.ited into chyle, or into fei-n- 
lent luatter Avliich is e.U'ried on 
and discharged. 

Chyle is biken up by the lacteal 
:tb.sorheTit ses.se1s, and tuids its 
way into tlie blood, which is cir¬ 
culated oier the whole system and 
supplies ir.s constiint iva.ste. 

CIMOLITE, OR CIMOLIAN 
EAUTII. The vnnoliu of l*liny, 
winch was used i.utii niedicin.ilty 
and tor clc.ining cloths by tin* 
anciciit.s, and which ha.s lieeii con¬ 
founded with fullers’ earth .iiul 
tobacco - pipe clay, lots lately 
bi-en brought from Argcntiera, the 
ill)< lent Ciiuoliui, liy Mr llawkius, 
and evannned by Klaproth. 

It IS of a light greMsli-whito 
colour, iici|uiring superlicially a 
reddish tint by exposure to the 
air ; m.is.sive , ot .in earthy, uneven, 
lUOK orlesssl.itv fracture ; opii(|iit'; 
when shax-d with .i knife, smooth 
and of ri grc.isy lustre ; tenacious, 
so as not without diJliculty to be 
powdeiedoi luokeii , and adhering 
pic-tty tiriiily to the tongue. Its 
spedlic gra\ity is 2. It is imme¬ 
diately penetrated by wjitcr, and 
dcvelopcs itself into tliin lainiiue 
of a curved slaty form. Triturated 
with water it forms a pappy inas.s ; 
and ino grains will give three 
ounces of water tlie appearance 
and consistence of a thickisli cream. 
If left to dry afti'r being thus ground, 
it detaches itself in hard, bands, 
somewhat flexible, and still mure 
difficnlt to pulveruo than before* 
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It appeared on analysis to con¬ 
sist of sUex 03, alumina 23, Oxide 
of iron 1.25, watiT 12. 

Giouud With water, and applied* 
to silk, and woollen, greased with 
oil of almonds, the oil was com¬ 
pletely discharged by a slight 
wasbiug m w.itcr, after the stuffs 
had been hung up a day to dry, 
without tlie least injury to the 
beauty of the colour. Mr. KUiproth 
considers it as superior to our best 
tullers’ eai tli; and attrioutes its 
propertLe.s to the miniiti-ly divided 
state of the silex, iuid its intimate 
combiiiatiuu with the alumina. It is 
still used by the natives of Argen- 
tiera for the same purposes as of 
old. 

According to O'ivicr the island 
of Argeiitiera is entirely ^ oh auic, 
and the tnuoli.iu earth is produced 
by a slow and gradu.il di'composi- 
tion of the porphyries, oi c.isujiied 
by subtcrriaiean fires. lie adds, 
that be collected specimens ot it 
in all the slates through which it 
pa'.ses. 

l*l^t'K0^4. Tins is the pl.mt 
which yields the b.irk which has 
been found of such utility m medi¬ 
cine, in the cull* of fevers .uni 
streugthcnnig ot the constitution. 
It WMs fust brought into use lu 
Europe by the Jesuits, .iiid it b.is 
ai'cordiiigly been c.illed .lesuiis 
Bark. 'Ibere are three v.uieties, 
the roll, tlie yellow, .intl the pah*. 
Till* red is easily pulverized, and 
yields a red-bruv ii powder having 
a bitter .istriiigeut taste. It cmi- 
taiiii resiii, extracuve matter, bit 
ter principle, with some muriiite 
nt .mimoui.i aud him*, and tainiin. 
It has also a portion of eipic ac.il 
ill it, by wIikIi its iiifii.siou will 
tuiii vegetiblc blue to red. Tho 
yellow* b.irk is iic.irly tlu* same as 
tho ri'd, except that it has a small 
poilioii of kiiiate of lime. 'J'ho 
pale cinchona is that which is 
cliiclly used in nieilicuie. Bark is 
frequently adulter.iteil by the mix¬ 
ture of tlie Lark, of willows .ind of 
oUier trees; and in consequence 
of Uiis, tliere is often a tailure of 
tho benefit expected by the use of 
this medicine. 

CINCHONIN, a peculiar resin¬ 
ous substance, which appears to 
be tbo some i& all kinds of ciu* 
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chona. It ia very bitter, soluble in 
alcolio), and in arids and alk-alis; 
v»Ty little ttolnble in cold water, 
bul more abundantly in uariii 
w.iter. It i-’ .‘•iippocK'd that tlx 
1‘ebnt‘iice quality ut liark depends 
eliielly on tins substance. 

I'ISn VTJ \11, an ore of inemiry, 
consisting ot that metal and sul¬ 
phur. 'I’bis ore is the most roiu- 
nii'iu of the iiierenrial ores, it is 
ol a led loloiir. It is toinid in 
ii'ins, and i.s sonielinii-s ii>.stal- 
li4e<l in threi- sided p\'‘iiiiids. 

(;iNN\Ml)N SrOMC, a lery 
rare iniiieitil, loiiiiil in tlie sand of 
iiier.siii Ci-iioii. It IS of a blooil 
red eolonr passiu^; mto or.n»ge 
j i Ilow. 

t'11*1) LIN. The Cijioliii from 
Uoiiii* Is n green m.nlile wtlli 
u bite '/ones- it gives ine W’llli 
sieel, thoti|.'li ditliMiltl} . One him 
dved parts of it cimt uns *'7.8 of 
c.ii'boii.ite of bull'; 'ia ofipi.irtz; 8 
111 si'liistiii ; 0.'^ of iron, beside the 
ir<in Contained in (lie scliistiis. 

'1 be I ipolni from \ittiiii coutiiins n.'t 
ji irts e iiboii ite III lime, 12ofgret*u 
inn . 1 , and one ol iriin. 

cisrjc OVIDH, a kind of uri- 

nai^ <.ill ulus. 

I'lniu: Al’in. The juice of 
leiiMins, nr limes, lias all the cha¬ 
racter-. of an acid of considerable 
.'.I'eiiglh ; but on account of the 
oiin il iginoiis nuitter with which it 
i.s iiiiM il it jH soon altered by 

sjnait.iiieons decomposition. Van. 
oils methods h.iie been contrived 
to pieveiit this elfect troin taking 
plaie, ill order that this wholesome 
and agreeable .icid iiiiglit be pre- 
hi rved fur usi> m long ve\.igos, or 
Oilier iloiiiestic oc< asioiis. The 
jiijee ni.i> be kept in bottks under 
i> tbiii stratum ol nil,vhi<li indeed 

р. events, or greatly retards, its 
tot.il decomposition; tboiigb the 
original Irish taste soon gives 
jil.icc to one vvhii li is nnicli less 
grateful. In tin* Ivast Indies it is 
ev aporated to tho coiisi.stenee of a 
thick extrac t. If this operation, be 

с. irefully performed by a very gen¬ 
tle be.it, it IS foinul to bt‘ very 
eilectu.ll. When the iuicn i.s tliua 
heated, the miu.ilagi; thickens, and 
sejiarates in the form of lloclu, 
part of which subsides, and part 
rises to the surface: tiiese uiuat be 
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taken out. Tlic Vapours which 
arise .ire not acid. Il the evapor.i- 
tioii bo not earned so far as to de- 
piive the liquid of its lluiditv, it 
may be long pie-«eiied ii: w'eltclo.s- 
ed bottles ; in which, .ifter soiiiu 
W'ceks’ standing, a lai (her fiortiou 
oi niucil.ige IS Mf'pur.ited, witliiiut 
an\ pi l^•^■ptlble ch.iuge in the .icul. 

l)t ill the melhoils oi pieserviiig 
leiiioi)'■<iici>, th it ol cimceiiti iitiiig 
It l‘v irmt appe.ir.s to be the best, 
Iboug'.i 111 the warmer ilntiates it 
( .iiiuot coiiv eiiiLMitlv be pr ictised. 
licinoii jitii e, exposed to the air, in 
a teinper.itiire In twei-u .511*^ iintl otl^^, 
deposits lu .1 tew boms a white senn- 
tr.iiisp.irciit inuril:ii<;muii.s m.itter, 
winch liMvi’s the tlui l, alter deeaii- 
t.itjoii and hltr.itioii, nniib less 
alierable Ilian belore. 'l‘lii.s niiici- 
I lage IS not of .i gimimy n.iture, but 
! resembles tb(‘ gluten of wluMt in 
Its piopeities: it is not soluble m 
WMter w hen dried. jMore niuial.age 
is .separated ironi lemon-iuice liy 
.standing in clo.sed ve.s.oels. if tlii.s 
depurated lemon-iiiice be exposed 
to a degrei* ot cold oi about seven 
or I'ight degrei'S bidow the freezing 
point, the .iqueons part will frt‘e/.e, 
find the tee m.iy be taken .tw.iy as 
it tonus ; iind if the process be 
continued until the ice begins to 
exhibit signs oi acidity, tlie remain¬ 
ing arid will be iouiid to be reduced 
to about oiie-eiglith of its original 
qu.iiiiit), .‘it the same time that ita 
acidity will be eight tiiiieH as in- 
teini‘, as is proved by its requiring 
eight times the qnniitity of alkali 
to saturate an equal portion of it. 
This eoni eiitrati d acid may be 
kept lor u,se, or, it preferred, it 
m.iy be noule into a ilry letuoii.ide, 
b> .iddiiig SIX times its w'eight iif 
tine leal sugar in powder. 

'J'lii- aboie proci's.ses maybe used 
wliea the ai id of lemon is wanted 
for donieHtio piirpo.ses, because 
tlie^ le.ive it in p«)sses.sioii of the 
oils, or other i>Tiiiciples, on W'hich 
Its fl.ivoiir pi'culi.irly depends; 
but in chemical re8e,iTches, whero 
the lu-id itself is required to be had 
111 the ntmo.st puritVi u more ela- 
boiMti* process must be u^ed. iloil- 
iiig li-iiioii-]uire is to be saturated 
with powdered chalk, tho weight 
of -which is to be noted, and Uie 
powder muat be stirred up from 
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Otd bottoom, or the vessel shaken 
from time to time.' The-iientral 
■iilinu oouipound is scarcely inure 
soiDhlu in water than selenite ; it 
thcrefnre falls to tJie bottoiu, whilf> 
the mucilage remains suspeiuled iii 
the watery fluid, which must be 
Uvcaiitod oft'; lliu reiuaiuLiig preci¬ 
pitate must then be washed witli 
warm water until it r< mes ulFclear. 
To the powder thus edulcorated, :t 
quantity of anlpburin acid, equal 
the chalk in weight, and diluted 
with ten parts ol water, niwst be 
added, and tJie mixture toiled a 
lew' minutes. 'J'he su]])hiiiic acid 
combines with the earth, and forms 
sulphate ot lime, w hich reinaiiis 
lieluml when the cool liquor is td- 
tered, while the disi'iiKaged acid of 
leniuus remains dissolved in the 
fluid. Tins last must he e\ .iporuted 
to the consistence of ,1 thin syiup, 
which yields the pure citno 'acid 
in little iieedle-like crystals. It is 
necessary that the sulphuric acid 
should he rathfM in eKCc^s, because 
tJic presence ot a siikiiJl quantity of 
lime will prevent the ei>stailuatiun. 
This excess IS allowed lor above. 

M. Due, a skiltiil apothecary in 
Paris, who has r«‘pe..icd tins pro¬ 
cess of Sclieelu on a very exten¬ 
sive sciile, asserts, that an excess 
of sulphuric acid is necessary, not 
only to obtain tlic < itric acid pure, 
but to de.s(Toy the. whole of the 
mucilage, p.irt of which would 
utkerw'ihu remain, and occasion its 
spoiling. It IS nut certain, how¬ 
ever, but the sulphuric ucid may 
act on the < itriC itselt, and by de¬ 
composing It, produce the char¬ 
coal that M. i)ue ascribes to tJie 
decompoMtioii of inuc.ij.ige ; and if 
BO, the smaller the excess ol sul 
pbuiio acid the better. He also 
adds, that to have itiicrtcctly pure 
it must be repeatedly crystallnted, 
and tliu.s it iovius very large and 
accur.itoly dctnii'd ciysfals iii rlioin- 
boidal prisms, the .iides (if winch 
are inclined iii uugle^ of tiO*^ and 
120'>, termiiiatiul at each end by 
teti'Acdral suneiiits, which intercept 
the solid angles. The.n*, however, 
will not b(‘ olitaiiicd when operat¬ 
ing on .small qinuitities. 

Its taste is extremely sharp, so 
as to appear caustic. l)i.stilled in 
a retort, piut rises without being 
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decomposed; it appears to give 
out a portion of vinegar; it then 
evolves carbetuie acid gas, and u 
little carburetted hydrogen ; and a 
light coal rcuiains. it is iunuiig 
llic vegetable aiids the one which 
most powerfully resists decomposi¬ 
tion by fire. 

In a dry and wanu air it seems 
to eilloresce ; but it absorbs mois¬ 
ture when the aiv is damp, and at 
length loses its crystallimi form. 
A hundred parts ol this acid are 
soluble ill seventy-live of water 
at (it)^, according to \aiiqucliu. 
Though it is less alterable than 
most other solutions of vegetable 
acids it will undergo dcimmposition 
when long kept. Fuurcroy thinks 
it proliable that it is converted 
into acetic acid before its flnuL 
decomposition. 

IL is not altered by any combus¬ 
tible substance ; charcoal ulouu 
appears to bu capable of •vhiteuiiig 
it. 'I'iie must powerful at ids de¬ 
compose it less i-asily than they do 
other vegetable acids; but the 
sulphuric evidently converts it 
into acetic acid. The nitric acid 
likewise, accoraing to FourcruV and 
\ auqueliu, if employed in a large 
(pianlity, and heated on it a long 
time, couvcits the greater part of 
It into acetic acid, and a small por¬ 
tion into oxalic. Scheele indeed 
could not ellect this ; but WesUuiiib 
suppos(‘s, (hat it was owing to bis 
having used too niucli iiitiic acid ; 
for on treating til) {'laius of citric 
€i( id w'itli VUO of nitric he obtained 
■'to grains ot oxalic acid ; w ith 300 
grams of nitric ,tcid he got 15 ; and 
with tiOO griiiiis no vestige ot oxalic 
acid appeared. 

If a solution of barytes be added 
gradually to a holutiou ot citric 
.icid, a llorculeiit pncipitate is 
loniied, soluble by agitation, till 
tin; whole of the acid is s.itiir.tted. 
This .salt at lust falls down m pow¬ 
der, and then collects iii silky tults, 
and a kind of very betiutilul and 
shniirig sili erv bushes. Itrcijuires 
a large ipiautity ot wati'r Iai dis- 
solv e it. 

The ritr.ite of lime ha.s been 
meutioiicd .ilre.idy, in trc.iliiig of 
the niodu of purifying the ucivl. 

The citrate ol pota.sh is very 
soluble iuid doluiivosceiit. 

*• 
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The n'^rafo of soda has a dull 
s.'il'rx' ftiste ; dissolves iii less th.sJl 
f\, ii’i' ils Miir'ht of xv.itei , <r\sl.il- 
li/e- III .si\ -ided iiiiMiis ivithlhit 
MMiiii'ifs , I'l'ilori sn s sli^'hllx, hot 

( ill .s jKif f.dl III r , iiods up, 

s\. ells, .iiid 1-, redi‘1 »-d to a «*..l nil 
t*ie iiri . liiiiie \> lii'i div ■niipn.sc-s 
it, lint not riMidi r llii .sdliJtinii 

liir’iii.t, iiiit’i >*ie i,,n.hii{* the littli 
siiiit’ -iiitji ( 1 I I'l .'ll fil Inne. 

< ili.i*' nf . iiiiii.iiii.t 1- V* i*\ Milu- 

lile; d'UM iKit iiide^* 

its snhiiui I hi' I'le.it'x fi'iii'eu 
tiat' ii; am. toiiiis eli" ".iteil pr. >' i.s. 

{’Hr, te (it U'les Onl 

ti \ lien it-Ki.hitinn !i i 

liLeli liiilled rIoM '1 .'lid It }i id sM.id 
£■ 01 . 11 ' «.lci\s, nil h. Ill'; sli.tiilv .'li.i- 

h( !i itliv^d 111 niii' wl.ile i.p.uiue 
nia-s. whii h It ii .nned ‘udt, .ep.iij.r- 
iiij.' rrnin the •iiles id I’lii' \es-'il, 
eontr.ir; ill? ds rtniii'nsie'i-, and 
risiiij; 111 the inidillo lit." a >.nid nl 
niUSillOi);i), 

Its < i»illlilllatl(i’» Mllh I ’.!' Dthl'T 
<■ irth'. Ii.js mil III ( 11 i.uuli es 
.1111.lied . .Hid 11 ' .('t oil njK.u 

ire 1 .ll- Ikis h'-e'i liS'le .ste.'n d, 
Isolii’i le hmreN.i ir.i.rid, tli.it it dui 
not }ji.’( I |#r-‘i' Mie uitrn. ‘iilii- 
tmiis 111 mel.n , ,t- :lie iii.ilie .u id 

d(>e 

,\li (he titiil.'j .ire d-eonifwru'd 
h\ ihe jiniv''rtiil u le , v h'r h cin not 
fij ill .1 pr.'i-ipil'ii ' with till ill, as 
■with the n'.,.i.iti . .'ii’.d t. itr.ites. 
'Ihe ri'...l'( .’IkI r,IItail'' .n id.s lie 
eiiivjid.i' them, : .id fni'ii iis.til 
li/iil or 1 o,i<iia.l«' iirei ipit.ites in 
til. 11 i-o'iit i.iis, dt.i atiiiid tiai'i'.s 
oi ,ie. ti(' .n ul, or .i printiiet of th. 
b.'inie n.it.ife, i n In'iiii; ivposid to 
ilistnk.iioii (111- e'i,.riiier e\i-t. 
]'.ii IK ill (!'!• ii et dlie ( .!i.H'‘ . 

ri 111 (' on l-Ui iiidro..l - the\ ok If, 
S'n'e'.J I’p, (Jiiit, . 1.1 t’li.pM i'iiiii.:t.( 

S».i il (.1 .leeti'- arid, il.jd le,.\e ,i 
lij;iir enal. Allol tlieiri,if d.s.ojud 
111 uati v, .and I* I'l t.i stand for a 
tune, iiTidergn dec oinpo-iliun, de¬ 
posit .1 jlecenh'.it iniirns i»Ii!e!i 
gToivj. black, .iiid le.ite their b.iscs 
coiiihiiied with earbonii; Jicid, one 
of the prodiici.s of the deemnposi- 
timi. Hi'fore the> are comph tclv 
decotnpoM'd, they appear to p.ihj 
to the. st.ite of acetatcH. 

The athnitie.s of the citric arid 
aro 'irraiigod by Vauiiaelin in the 
following order: baryKt'Si lime, po- 
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tixsh, .soda, stronti.'in, magnesia, 
aunnaiii.i, iihiiinii.i. Tlioiie tor 7 ,ir- 
rone, glut me, and the ineUdJu: 
osii I s, .in- not asi ert.iiin-iT." ‘ 

( 'till' arid h.i ■ bei'ii loiiiid ne.irlv 
ijiiiiii''e(l, wii.i other .n'lils, not 
oii(\ IK lemon 1 , oi .inge- .e.id Inne-, 
hat al 'j id ‘.h. lie.'Mi.siil mi'i hnii>/i. 
oi i/( IK !' 1 %, ..r II.nine.i\, niti ui.niii 
//t/s iih i, or Ie.i whortkIII rrt, ol 
hii.,i h I’ l, nu’.ht'h ii’ii', hiji. 111 
iiiiri|U- ; i.ipi'M .iiid t iii.iiMi'l.s. 
(Im I-, eeriM's, iiiriioil.. I.illiei rie.s, 
\> •mlienii < In rr 1 s, .sij.iwIjer- 
i-es, I hiiUihi ri les, .niii r-e-poeri les, 

(onr.iiii 11 . 1.4 .nil iiiixed \iilii an 
i <'(io..l (ji. I'liiis ni.'ihi .It nl. 'I'iie 
■ iijo.'i ',!. ill li.i.di id lime. 

(n<j!a. I (‘I he ( nl or 11 ill*' citi ;e 
. I i.I li.j Y 1 'i . n .iiiii)t'.'I, ii“*. Mi.li 
t.iihilie .Kin, .lud to tin - ulii ii.io, 
iei\ .s!o\m-, , .1 sol'ilioii 111 siihr.ii 
lioii.iti' 111 piit.ish, .iii.l tin If Mill 
!)(' a Millie pLilMTuk 111 piei-ipitale 
4,1 T.K t.ir. 

\\ Ill'll tin' eiti'K ai'nl is to he 
list d m-t/'.d o( li moil |iii( e, U M 
to he ilissidii'd 111 tv. eniy ti.nei 
i(.< v.eifiir ot v*..:tir. It j.s .111 an- 
ii.Jdte a^r.ini’.i S 4 ‘.i s«i.i\\, hut the 
liiiit of tlie le.iioii Is piiti'i'idde, 
pioh.dd’, .111.1111' lioiii Ihe nun I' 
i.i^c .111(1 otln-i veget.ilde ni.ilter 
eoe hnietl v itli it. 

( l\ l.r L, < oil^ I ted hetwixt the 
.unis ..n ’ the oig.iiis of [pner.ition 
40 .( in ree «.irniv nroia. (|K.ulr(i)j('d 
'net MWh 111 { Ill'll iiod. tin* K.isL 
!>ml V', 1 st liidn I .ill* d .i rivet «.it, 
hill hi .unig a .itk'V i esi ndj..Uii-i! 
to a le . oi lo.uieii lhan .i cat. 

.‘■iiviT.d oi Liii'so animals have 
been hr4iaf,lil ni*o lloil..nd, aiul 
.iloid a i iiiisKli i.djie 1)1.nil li ot 
4 .nili_i( i ' e, ,M'"li. iil.irly ac Anister- 
<i,.n.. 'Ihe I'lv*'! is .s(,i.'.'ACd out, 
in f imi’ii r imij otln r ii.iy, in 
vvinii'i’ twn 4' a mi eL • tsie (jiiantity 
pi.j, ureii at oi-ee is Ironi ivvo scru¬ 
ples to a lir.i. inn or more. The 
IiiiC" thus I olii ‘ ted IS niiii.ti purer 
.iiid li ler tli.'u timt winch the aiii- 
ni.ii .sued'. aK.i.i!st fchrubs or stones 
III it > nativ(' clumitcrt. 

(Ininl civet is of a clear yellow- 
isli l.r Ijrovvnish i-olour, not fluid, 
nor h.ird, but alMutlhe cunsisteuou 
<‘t buttir or honej, suid uniform 
throughout; ota very strong huioll; 
quitu oi'ieiisivo wlieu uudtlulud; 
hut agreeable when only a small 



C L A-C L A 


f )ortImi of rivot i« n»ixcd with a 
oiiu ot other suhstaiiccs. 

Civi't iiiiited v.illi oils, but oot 
ilh .ilcoliol. lls iiatiuc IS theru- 
forr uol resinous. 

CLAlllnC V’J'ION irt tbr; process 
of lifeiiig .1 lluitl from lict»*ropt‘af*- 
oiiM in.itfer to loeiilriK ies, tb<uigh 
tbr triMi IS *-rM(Mii applied to tlie 
tiK re ijirch.mir.'l ])ror( ,ss ol str.iur 
iij'j, lor uhii ’’1 SI e Fi 1.1 ii \ i lOx. 
\ 1 lji'nieii, g(*bvtine, a<-itls, certain 
lime, Mood, and fUcoliol, in 
m.ii’y c.i.ses mtvi* to clarilj lliiids, 
tbiit cannot be treed I'l'Uiii tlieir 
niipiii’jl by h’lnple jUTcobition. 

Albiii>ii n or gi biliiie, dissolved 
ill j Mi'.vll portion ol wal'T, is 
eoiniiiitnlY used lor tilling Mnofis 
liipiois, .IS n in> isi .lies tin* l’erul<*nt 
Ti.itler, -ii’d KiM'tnally subsides 
V itli It <o the bottom. /Vlbunieii i.s 
p.'i tjcid.Tly used lor tluid.s, v/ilh 
A.liicli it will coPdnm* when cobl, 
as sj nips ; it being co.igiilsited by 
till* lie.it, .111*1 tbeii lising iu a scum 
V itb tlie drei's. 

CI.A V I 1*1 IlK.) Si*e Ai.niix\. 
CI.A^ . The lU^s being oxten- 
.<diely dislriiuil.'d lu iiatiiTe, and 
le.ed m ni.my nrtaj deserve p.ir- 
tnelii .ittefitinu. They' are .ill 
.M.ii,( icntl^ soft to bi* m r-itcheJ by 
non; bise .i dull or men e.irlhy 
ti icliire , exh.ile, wheii breathed 
on, .1 prciil.ar smell e died argil- 
l.U'eoii i. 'I'Jie il.i\s leriii vvi*h 
M.it.T .1 1-1.1 .lie ji.iste, pcs.sess- 
i.ig I im n.iei .’bli* ten icity, which 
h.irdeii > with li.'at, so as to strike 
tire -wi'dii,afat’t'T. 'flu* .Uhiuty ot the 
elajs Y’oK moisliii-i; is manifested 
by Ibeir nli- king to the Coiigiie, 
•iiid bv the inlei -e he.d neoe.ss.iry 
to m ik.* tlu'iii perfectlv ilry- 'fho 
odour .eici'ibeii to cl.i_\s hreatlieil 
rpmi, i.' doe to the o\ide of iriiii 
n.ixed i. ith theic.. AM.olutely pnie 
cl.i) s I imt no smell. 

1 . l^orcfltm; i«rf/i,the k.aidin of 
the Chniese.—Tins miner,'il when 
pure, forms with dilHcelty a paste 
witli water. It is infusible in a 
pori elani larnace. It is of a pure 
wiiite, leigiiig sometimes upon 
^(*l'OW or flesh-ied. It searcely 
.idheres to tlie toiigui*. Specitic 
graiity Jf.’i. h..iolins are soinn- 
tiiii'-s preceded by beils of a mica¬ 
ceous rork of the texture of gueiss, 
but red and very friablCi The con-. 
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stituouts of kaolin arc 52 silica, 
‘17 alumina, O.J.i ovide of iron ; 
but some cuntaiu a notable propor¬ 
tion ol water m their rei I'lit s1..te. 
Tlie ('liinese and Jupaiiesc kaolins 
are whiter and more uiHtiioiis to 
the touch th.iii these ot Europe.. 

I lie S.ixoii h.is a .•light tint ol \ el- 
tow or c.irn.iUoii, \. hu h dis.i|jpeais 
111 the tire, and tiieieloi e ii nut 
oiviiig to iiietalhe iiiipregiiation. 

2. Hiftttrs’vlmj, iLnu, 

is coiiipaet, smooth, and almost 
unctuous to the tone h, and may he 
poh->hed b> the huger when dry. 
it has a great alhiuty foi water, 
forms a I'eiiacioii.s jjaste, «md ad¬ 
heres strongly to the toiig.ie. It 
acijiiires great .‘-oUililv, hnt is 
iiitusihle ill tlie poicelani fiiriiaee. 
'liiis property disti'igue lies il ironi 
common cl.iys einplo\ed tin- course 
e.irthen waie. {ijieed c gr.i-viiw '1. 
Vauiiuclm’s an.olysis ot the piasUc 
ihiy of Korgf*i,-les-Kauv, i-niploied 
lor making gl.isshoiisC pots, us w'ell 
a.s pottery, g ive 10 aliimiua, 03 silu .i, 
1 lime, B 110 * 1 , and lo w.iti*i. Ano¬ 
ther potters’ clay gave 5i».2 and 1.1..5 
oi .iliiiuiiia .ind niiica, witJi o.5.- 
Iiuie. 

.'1. 11 an impure potters' 

clay miM’d with imcn and iron 
ochre, lloleer y.'JloWish-gr^ j, uiten 
sputti'd yellow and brown. Ad- 
liert s pretty strongly to the tong -e,, 
.ind Itvis ilit.hily gre.i.sy. It*, deu-s 
nity IS uihiior to the piececlnig. 

‘1. -Vu} f i^utui ihifi,- —1* striped 
or .spotted with whit*.*, rial, or 
yellos/ loloiiv... 

.'j. SUitf fUtf .—Colour grey, or 
greyish yellow. M.i .sive. , Doll or 
ginnmeiiug liistie, liom aiter-.|nrs- 
id miea. Sl.'ly Ir.e fine, approai li- 
iug sometiiiie... to eart.by. hV.ig . 
meuts t.'biib'r. ispe* nic gi i\ity 20 . 

0. '7.1/11.—Colour }>re>j of 

Viu'ious sl< ides, boiuetuiies red,, 
and .spotte I or .sli’ipyd. 

7 . Atiht Mti- .siah _Cohnu: light 

greenish-grey. Intelt.al liistrediill; 
frautnre in the large, slaty ; ni tho 
■small, line nariiiy. Fiagiueiits claty., 
tlpaqiic*. fcihmi.ig stie.ik. !Se'..tiJe. 
Kasily broken or e\.rol\ated. Ivlap- 
rolh's .uialysis is 02.5 silua, B unig- 
ne.sia, 0..i aluiuiii.i, 0.25 lime, A 
ovide of iron, 2*i water, and 0.75 
eharco.il. Its .specific gravi'-y is 2.0B. 

b. I'oiisUin^ 6 In to of Wvnter.— 

l’ 2 
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Colour, CTcaiA yellow, m altennatc 
ritripcs. It lias hecii found only in 
Doiii’iiiia. Its ronatitnents nre 79 
Ailidc, 1 uKniiina, 1 lime, 4 oxidtt nl 
iron, and M water. 

D. Cnmmo/t rian may be cen- 
aiilered lo be ttic same as ioam. 

C L A Y- S L A T IC. Arjjillareous 
aehistiis, tlio arj^illite of Kirw'nn. 
Colour, bluiab-tTrey, and creyi>h- 
blauL of various sliudea. Massive. 
Opaqne. Soft. Sectile. J'hsily 
brokt'n. Sonorous, when stnielc 
with a hard body. Speei.'u- pravity 
i.Tt Ita eonstitiieiits are ‘IM.tt 
nlica, au.o al'iriiuiA, l.U iiiafnipaia, 
lt-3 peio\icle o( irmi, 0.3 naiue of 
nmupaneae, 1.7 O..*) carbon, 

0.1 sulphur, 7.0 wat<*r and volatile 
matter. Melts e.ntily by the blow- 

S ipe. Tins niiiicral (‘xrenaivrly 
iittnhnted. forming a part of both 
primitive and transition nirtnutains. 
Ihe great beds of it sire often, ent 
atTo.ss by thin senni'* of quart/ 
or niTbousite of lime, which divide 
tiieiii into rhemboid.d inasaes. 
Cood nl'ites should not nnbibf 
Wider. If they ilo. they soon de 
compose liv riie realtn-r. 

t;LA\ IKdn SJONI-:. Ah ore 
ef iron. 

CLINK M'OM; is a stone of an 
impellect J'U’j xlnn ture, which 
rings likeiuctil when truck, w ith 
a hummer. It ii imttle, hard sis 
felspar, and ii .iP.slu-.'iit on the 
edges. Its s'on’.(ltuc^t^ are .»7.'76 
silica, Va.o al'aoiii i, V 75 lime, s.| 
hfHlsi, 3.'13 oxide Of irim, 0.V3 oxide 
of insiiig.ineae, .ind 3 of water. 

CLINOME'l'KR an instrument 
for meusuring the depth of uiincial 
strata. 

I'liOllDiS. The vapours con¬ 
densed by rnhl, or rising in the 
UTniosphero to a region of air 
lighter tlum tliem.selves, form risi- 
hiy mists, or strata of visible v.i 
pours, called ciuud:.. 

The clouds llms formed, occiipy 
a peeuliar regiuii, elevated At an 
average about two miles ahovo the 
earthiT The mixture of difl’erent 
portions of air, most oftcMi occurs 
when the currents eoufo in contact; 
which at a medium hei^it, in refe¬ 
rence alto to the clouds, it about 
id.OOO feet. Most gf the vJtible 
pheuonuma of the atmosphere arise 
ft'om water, which, raised by era- 


poTAlinu, is transported from place 
Til phtcc in vupour, and js, phvsic- 
silly speak in*;, a propr>r romponeiit 
of the air. IV hen si porlinn of this 
is deprived of its bear, iv rc-ay 
pears in inrinte drops, at iirst 
uniformly ditl'usied, lessening tUc 
traiispsireucy of the air in propor¬ 
tion to their ahutulunce. Tin ru is 
iisuiiUy a suilicient quapiity of 
difTiDM d Wrttcr, lowoirds eieiiing, 
which ix visible from .ihove as a 
si-a of A/tzf. This is, in 'fact. the. 
veil whh*h. draw'll over the sable 
of the shy, i-onrcvts it tn a hliKi or 
varied intensity; or, R shares with 
tlie truiispar*.-nt air iu producing 
thi.s effect. Tilt* next stage is (/fic,- 
or /tazr, rhe appoiir.mce of dev«' 
while falling. Hen* the drops 
have lu’conie so collected a.s to form 
ail aggregate fahitly defined in the 
[ air. To this sneewd the aggregato 
called clouds; whence ore formed 
rnUi^ s/itiWf and /mU, v.hich finally 
Tcstures thu jirnduct of er.ipor.ition 
tn the earth. The excess of the 
falling water over that evaporated, 
passes oil'hv springs and rivers to 
thn.se TeB*ivinr.s which form tin* 
greater part of the eurtJi's surface, 
Tim* ts I'f l'>iest, e.spei ially if motin- 
tainoiis, tiiiite the rain, and pro¬ 
tect the .springs ; while the accu- 
ini'Utcd heat on cultivated plains, 
nth u caiist'i the clouds p'issing 
over them to he dis-ipatcd. Tho 
.itiiios}iher«‘, .il Hit: hei.tht where 
iluiiils usually appt'ur, thiws in a 
tiinre fliicct and even current, 
btiijg iinilistui bed !>> 'h< larmoi' 
olistaeli's w'hnh throw it to con- 
tiuiding .streams and oddies uciur 
the earth’s Mirface. Acrordiirjjiy, 
the particles of water it routaiiia, 
a.s»um« a curtaiit urraiigeiiiciit, uul 
constitutn a form, often ei|iiaUy 
Well defined at a distance with that 
of solids, though, were we to pene¬ 
trate it, wc should perceive only n 
grey mist. 

'i'here are three aiiuple and 
distinct niottlficatlons, in any one of 
wbicli the aggregate of tniuute 
drops, called a cloud, may be 
formed, may then incteaae to the 
greatest extent, and ftiioUy d«< 
crease and disappear. The prmci- 
pal modifications arc commonly aa 
distingiii^hable from each other, an 
VI treu from a tiUI, vr tUu lattvr 
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from a lake ; though clouds in the 
aamo mndi6rHtion, considered with 
respect to each other, liave often 
only the eoiumun resembh'incf's 
which exist among trees, hills, or 
lakes. 

'I'ne simple mndificiiiious are 
thus iismed and defined : 

I. (Ji'^rns. ]*.iT.illel, flexuous, 
nr diverging fihrvs, exteiisihle m 
any nr every dinTtion. *J. Cumu¬ 
lus. (<nn\ex nr conical heaps, 
increasing upward fioiu a liorizon- 
ta' base. 3. SfrutuK. A widely 
extended, eontiiiunus, liorixontal 
sheet, increasing from below. 

Besides these simple modilie.'i- 
tinn.H, there an* others which are 
coiiipoimded of them. 

-I. t'irrn cum ulus. Small, well 
defined, roiimlish masses, in close 
honzniital iirrangi'inent. fl. t'irrn- 
stratus, llon/.untal nr slightly 
inclined musses, attenuated to¬ 
wards a part or the whole of their 
circiirnfereuce. concave downward; 
or iindii1atf‘d, separate, or in 
groups, consisting of sni.ill clouds, 
Laving these characters. (5. Cu- 
mu/o-stratus. A dense cloud with 
the base of the euinulus, but in its 
upper part extended into a broad 
flat structure. 7. ('umulo-cirrut. 
The ram cloud, or system of clouds, 
from which rain is fulleii. It is a 
horizntital shi'et, above wliich the 
cirrus spreads, while, the cuiuuliis 
«nt(‘rs it later.illy, .ind from he- 
neatii. See the uuucscrl Plate. 

The lirrtts has tlie least density, 
the greatest elevation, and v.iriety 
of extent and direction ; it is the 
carlii'Ht appearance after serene 
W’cather, hrst inilu'ated by a f«|W 
threads pencilled in the air. 
These increa.se in length, and new 
ones arc added lateiMlly. 

The process may he compared 
either to vegebition or to crystal¬ 
lization ; but it IS clearly analogous 
to the delicate arraiigeiiients which 
ensile in the particles of coloured 
powders, such as chalk, vermilion, 
Ac. when these are projected on a 
cuke of wax, after it has been 
touched with the knob of a charged 
Leyden ph*nl. Wu may consider 
the particles of water as similarly 
placed upon or beneath a plate 
of charged air. Their duration is 
nncerlain, varyiug from a fow 


minutes after the first appearance 
to an extent of many hours. It is 
long when they appear alone, and 
at great heights ; and shorter w'hen 
they are formed lower, and in 
the vicinity of other clouds. In 
fair wf'ather, with light variable 
bree/.cs, the sky is seldom quite 
clear of sni.ill groups of the oblique 
cirrus, wliich frequently come on 
from le«‘Wiird, and the direction 
of their incri'a.se is to windwiird. 
Contiiiuml wet weather i.s atlendcil 
W’ith hori/ontal sheets of tliLs cloud, 
wliich subside quickly, and pass to 
the cirro-stratus. 

7'/ie cumulus is commonly of tlie 
most dense structure. It is formed 
in the lower atmosphere, and 
mores along with tlie riirreiit 
which is next the earth. X small 
irr(‘gii1ar spot first appears, and is 
a.s It were the nucleus on which 
they increase. The lower surface 
continues irregularly plane, w bile 
the upper rises into conical or 
hciiiihplicrical lieap.-^. 

Their appearance, increase, and 
disappear.ince, in fair weather, 
arc often peiiodiral, and keep 
pace with the temperature of the 
day. Tims they begin to form 
some hours after siinriie, arriv e at 
their iiinxiiiiiiiu in the hottest part 
of the afternoon, then go on dimi¬ 
nishing, and totally disperse about 
sunset. The formation of large 
ciiiiiiili to leew'.ird in a strong 
wind, indicates the approach of a 
calm with ram. kVheii they do 
not disappear or subside about 
sunset, but continue to rise, thmi 
der i.s to 1 m> expected in the night. 

ludepeiidently of the beauty and 
magnificence it adds to the face 
of nature, the cuiiiuliis serves to 
screen the earth from the direct 
rays of the sun ; hy its multiplied 
refiectioiis to dilViise, and, as it 
w'ore, ecoiioini/e the light; and 
also to convey the product of eva¬ 
poration to a distance from thu 
place of its origin. 

The stratus has .x mean density ; 
is the low’fst of clouds, its lower 
surf.icc coiiiuioiily resting on the 
earth or water. It is properly the 
cloud of night; its first appearance 
liciiig about sunset. It compre¬ 
hends aU those creeping mists 
wliich iu c*lia vYcnings asccitti 
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from tho bottom of volleya, iu 
.sprc* uliny shorts, like uu iiiitiida- 
(Kill of wati'v. 

Tfiotijrijs having inore'ihod for 
t.iiii* tini.Uly Ui*'f*-e;nls to a 
lov. «i‘ btcition m the atsnospliere, 
fiiiil pas.-^CM to the rirnt-nmiii(u\,i)T 
ilu; c’rio •itritus. Tiie eirro-< unin- 
I'li is fori:i*'(l from a cirrus, or 
liiini mimU sep-traie cirri, iiy ttie 
bores colLip .iiig into miuiII roinnl 
iiii s, in viUu ti tin* tevture of 

fli ■ ciriiLv IS no lonjoT di'- irmhle. 
'^i'lns iiiodiliiMtion lor.n: .1 very 

ixMiitifnl •jkv, soinetiiiu*. i'\hi)'itin}; 
■n'lii’ci'u.is ilistnii't !■ ■il'» ol 
Miuiil (inmect'd doud*! llo.itiiivr 
!it di.icront .iKitnde,. 'I'hc rir’o- 
cinniiln'. i-. a ‘ure prornobti.: of 
I'li'u .isf tl honper.Uure ; iifreijuent 
111 .mn’aer, .md attend,int on 
■n.irni .ind drv wiMtlic-i. It is 
on I'iou.illv, but lf>s fi eipientlj, 
s-'cn in tile ipter\.iJ'< of -jiioworH, 
and in wniter; i{ in < itipT e\a 
jinri'Lti', cr p.i-e. to llio c.rriis nr 
I irro '-trxtu.^. 

/'■'n t n'to\ft jh". r< "^iilts from 
Tb “ idiu-.s uf till rirjos .-iiboiding 
Til a liorii rat '1 posit on, wlieu they 
..npri.n-h o.i !i othrr laterally. 
Ttie t irrn and ri lative position, 
Si I ,1 111 the oist.iiK e, freipn*:'fjy 

f^iie 111." IdiM of .sliociN ot (i di. 'i'he 
Cl'r i-slr.itie. jir.ieilcs n'lnd and 
1 -'ll, Vi'lidse m ir or di.st.nit ap- 
■ ich ni'.y le cstiniati d fn 111 its 
.ih.nel.iTii e .ind pcnnain. n« e. It 
i.»a> he sei 11 in the iiiter- 

v.ils ot stinMi'. The Cirro-str.itiM, 
ic.K-t fiTtiiu'iitlv au'l eompletely 
esl'i.uts me plieiioineii.i of ttie 
SI l-.r ai.'l lunar h.ilo, and also (aa 
.s'.pnosi d from a lew o'.mtv itimei) 
Dll' p.i.hilion and par.i'elene. 
IJ' iiei' the f)r()c;n(>.stii loi foul 
vre.itli' r is cotuin'jidv .h'riWji from 
tlie appe.iraine of the hid'i. The 
(tidiiiLt i.s forincd 

hetuecii the first appearance of 
the fleecy Lumiil is and theiom- 
iiii'ncoin''nt of rain ; .dso dnii/ig 
the approach of thunder storms. 
The iiuli.stinct appe.iTaiii e is elnefly 
between ^.honvrs of riin, s^now, or 
h.iil. A large lofty dense .'loud is 
formed, coinpaiMhle to a mushroom 
with a very rhick hliort stem. 
]lut when a whole skv is croivded. 
the .ippearances arc less uistinct. 
The cumulus riitl'S fhruu^h the lu-, 


lersticcs of the superior clouds: 
and the w hole, seen a.s pa.ssuig off 
in the dist.iiit lion/,on, }Mv'.M'ntri to 
the fancy nionntaiiis coieicd witli 
snow, iuterseit"J with dai k iu'i(;c.s 
aiul l.’kc.i of ^.Mtcr, Vo‘-.s, towers, 
iSfc. tv'heii the cinnnlii, inere.is**s 
ripidlv, ,i ■ irro strat.is is oiten 
seen to ioi ci .Tfiiind .m i reposi' on 
Its s'liioiiit, as on a nioinit liii ; 
while th“ I'lnner 1 loud i nu'-iniies 
disct rnthh' through it. I he I'irio- 
str.inis t.ioii 1 ), I rmies di iner. -ind 
•pi ‘.ids; V. hiL' the '.iipesinr p.irt 
Ol . . . esteels, md p.us. 

i-s into ii, th" hi e cioitninnig as 
hefora, ;iti I the < pioruinr- 

aiiccs ch rir.in'i thcr position till 
Ihey pn- iil .l.emseUcj litiT.iIly 
.md (1 >w n \ ir.'i. 

Tile or cunmlo Hirm- 

I the iloud oi r.nn. 
lli'lori* occurs', the clouds 

nnitoindy undergo a chaupe, atten- 
di'il vvjfli »p|?e.ir.n.ces snliicieiitly 
oh\ ions to enTistitute a du.tuict 
modifii'ation. \cfiii.lmff to Mr. 
Ilnw.ivd, tic cirr.is is i’‘ie highest; 
t)ie firro-i imi.ilna nesi! ; and flnj 
ciri'o .stratus, 1 iiiniilus, //oV strafuv, 
in .siti ceasioii helow e.n li other. 
The iiimhiis. which is Ilu* r.' v.lu- 
tnoi (if clouds mfii r.u'n, 111.iv la* 
coii.s. Icied .1. Iimnp its h.^^.l■ on 
the e.irth, and its summit .it tliu 
end of ttu; lilnv., 01 cn ro.se cr.-)wn. 
.Saussure writes 01 tlic very pi eat 
heiglit of chill Is, which l.'om tiio 
description iniMt he .1 kind of 
cino stratus 111 mottled beds; and 
ll.iltoii men'ions, th.il the choiiLs 
ol the ns.ickeri'l h.'.>k sky lime ap- 
pe.ired .i!mo-t ,is uistani from the 
iop of higli mount liiis, as Irom tlie 
groiiiiil. Ai ro.i.iiit'. ii.tve geneially 
Is -ended mil li b' \o;ul tin-1 umuli; 
hnl there ar.* clenJ. im'cli higher 
Ihiii .inv li..li‘>o.i . Iciie ascended. 
IMr. S. idler son i, tint large eu¬ 
ro.ili .seen by Iniii, whcTi at a much 
greater elev.ition in .1 balloon, 
ippeared like lona'il sdvtrv speckn 
on the ground ; hii* distance front 
them being ho great, that they 
app'-ared to rest on the earth’d 
.surface. 

CbVSSr.S. A word formerly 
U'led to denote the vapour pro- 
duc(‘d by the detonation ot iiitra 
with any inlfarnDViblu HuhHtanou. 
COIkE. Coal M chiurrud ia the 
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rtamc iricinncr as wood to C(»nvi*rt 
it into ciiiirco.il. An oMoof!: Mjiitiro 
h<'.irth ift jjri'^.ir«‘d by lif.iti.'g tin.- 
4 Mr(li to ,i liitii il.ti, and 

pttddliiif^ jt over wit.i Llay. On 
til IP., t'u* pieiM'S of <.-.).ll ilU- JllllMl 
\»p, ini-lniiri); toward one .luo.'or, 
and tlioar ci tm- lower :.Liat L .ire 
M’t lip on t’lf.r .11 nil’it ,in<'!i', 
NO ;i.s to Kiiii-li till' ;;i.iiind willi 
tlu'' liM-.t .iiirlfu't* - pois ilil.';. Tlic 
piles lire- iisiiia ly troi'i .M to 5'1 
nil bt’p. liipli, IroMi !) to Hi I’ei't 
br()<i.i, and loiit.i a ir. :a di) t.i I'.IU 
tons of I o.iK V 11 • all. r of \e'it. 
are letf, re.ie'.iuijt ni'in tip to bot¬ 
tom, into V. ui!'i tlu* laiinint; li.el 
is tliroivn, and tlivj' are I'li-n 
iiiiniedi.tfelN iJosed W'llli sin.ill 
pieees ot fo.il b .it'a li ird i'l. 
'thus ilie bn.died lire is loieed to 
ereini alonjj the Imrt.i'o, ami when 
lli.it ol siU tiie vent-, u nniteil, it 
lines pr.nbi.illv, find Imr ts out ou 

erv Hide at oe.ee. If t'n' ro.il 
<Mut.iin p\rite.s, too niiiibi^ti.in 
■ iilh ' t'l taiilmm .i eon.si.ii'T.i- 
ble (iwie .liter the d.-iptieciraiii e 
ot the s>’noii.e, to estueate the 
salphnr, p.-vt if v. bah Will be 
Mimd in ilov. ers on the .snri.ice : 
li It 4 lint nil none, ih-' jae is 
eo'iereil up poo.i .titer the ranose 
4li jajip'-iir.s i'e'tniniiijj .it I’ni' liol- 
tuMi .aid proeei diiifT i;i .i.ai.ill> to 
the top. ]'i ."ij. <5(1, (11 4tt lioiira tlio 
tire 1 . in j;eiie.Ml eiunplet i> i o- 
\e”.'d \.it.i the fi^h •! ot eh.ir tor- 
ineiiy iii.ii.e, and in li or 14 ibiys 
the 4 oko ni.ij he ie'.iio..ed lor use. 
ill ilas way >” ton ol 4 ri.il ; eoni- 
jamilv pnxieee. iioai /Jt) to HIM) 
ponudri ol ( oke. 

In this w.iv the volu‘.le prodiiets 
of the eo.il, however, w hii ti might 
hr- luviii d 1 ) peod .'lei.i e.it, aie 
lo.-t; hnl .some ye.irs .11:0, bord 
Uiiad(M),iid I’oiv; e. i\l iml e.irrieil 
iatu eiU'i I, .1 ;d in ior '..iviiig them. 
U> hiir.ii'i,’: thi 1.1.1' ill .1 I iiige ol 
Irt or vi'J sMv-'s, with .is little access 
of .nr .!s ni.'v he, at the liottoin ; 
n'id uoadiicUng the smoke, throitjiU 
proper liori/oi.ttil lii’inel.i, to .1 
c.ip.ieion.s eJoa* taiinel 100 y.irds 
or mure in lent;tli, iaalt of brick, 
supported on b'l'ick .irches, and 
^,over 4 *d on tin; top by a. shallow 
pond of w.iti‘jL'; the bitumen is 
eiaidensed la the iorin of tar : 120 
tona of coitl yivid uhout of tur^ 
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though some coals are said to bo 
so bitumiuutLS a.s to atlurd ^ of 
Their weight, l^.irt of the t.ir is 
iiispls ..iteil iuto pitch, 21 h.irrels 
ot win. h .ire unde of 2 S of tar; 
and llie vol.itile p.irt.s .irj.ing m 
tl.'S process .ire > ondenst-il into a 
v..riiish, u.seil fur iiiiMi'g with 
coioura for out dnorp.iirn.iav« hielly. 
A 4 |u.intay 01 .aiaiioala ton is col¬ 
lected, and u-ied b.r loakiag .s,il 
.iTiiniooiac. 'I'he caL. s thus iiaule 
.1 (• iike\i-.i! of .s nieri.ir (jii.iiitj. 

CO ^jj ini\ !e (iiraied into 
blown and bl u k. 'I lie former, 
s.ani Li.n«‘s c.illi'.l v.'.jod (o.d, is 
fl.udly iiiiiiul 111 tuluviil gioiaid. 

II coat.uii*. besides eli<ir< o il and 
latuiiK'ii, iei_je;.ihJe pii ..•jeJ .s, ,i‘i I 
r Mia as ill veget.ihb -> p..liiilly 
de, (iiki]jop...d, V !•’< !i jii.iiI'le c: igai 
ol tli.s b:aa ot CO .I. 

Woodio.il or lasiw u l•l^al i.s .m 
.illuMai prodiii tiuii; it i > t. iiiwl in 
low .sita.iTi.ni', '.011* .ippi-’ . to 
liave been lormc d <>1 lie.i s ol lr<‘ s 
lairied by iniiiid ilmas uieter Ir'ijp 
of <1.1*,, .saui, or 
woody parts 1 i.*t 4 * yr./c « dy u ‘d. . 
gone a ceri.vm liegree \egMt Me 
Ji-r.aeiit.iiuni under the pi . or • 
ot tlie incijinbeat I'.irrle a. .{i-'r oy 
winch lhe\ li.iM' hi mi c.irli i.i' e.l 
:iud coii'olidatisi. In . o.iie .-.p.-Li- 
i.ieiM of tla.s coal, the m jet.ilii ■ 
fibre or gr.iiu i.s p, r. i pfii/h' ai one 
iiial Thu other is redn. .si to 
iniiier.il co.il. 

Wood toal i; found ni consider i- 
hb* ipiantities at boiey Jli'.nh i*i;i, 
near 1 ‘lT.ettr. .Sevei'.d lail» of ioal 
.ire sep.ii .ited by str.it i of «l.iy 
.iiivl pr.ivel; tbe lowist is 17 leet 
thii k, .aid rests .in .i bed of ('ay, 
under which i.s s.md resembling 
sea K.^nd. The ci<al 111 eoiit.ict 
'vith th" clay h.is a brown lolour, 
and appears intereiist v.it'a e.irlh. 

III iitlur parts toe Luiuiko ol the 
coal niidiilate, and leseiiihln the 
roots uf Liviss ; in the inuldlc of the 
lowest .sti.itiiiii the coal is iiiora 
compart, and is of .1 black, coloiirf 
dPii iie.'.rly as heavy as I’OTinnon 
coal, it is supposed that the spe- 
eies of wood of winch Bovey co.il 
was formed, is iir, iis utumps of 
large hr trees, fixed by their roots 
111 the ground, may be observed in 
the vicinity. These trees were 
probably deposited by succesaivo 
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iniindationa, when the higher parts 
of the country were covered with 
priin.rval forests and peat moors. 
A great repository of this hind 
of coal exists near Cologne : it 
extends for many leagues ; it is 
fifty feet ill thi'*hiieMM, and covered 
■with a bed of gra\el from tw’olie 
to twenty feet deep. Trunks of 
trees deprived of their brauehes 
are embedded in tins coal; which 
proves that they have been trans¬ 
ported from a distance. ^IU^8 
which are indigenous to llindostuii 
and China, and a fragrant resin¬ 
ous substance, are also toiuid ui it 
In wood coal, we may alinnst 
seize nature in the fact of making 
coal before the process is roni- 

J iletcd. >11 some peat moors the 
ower beds are compact, and ap¬ 
proach nearly to the nature of 
coal; and it is said that peat has 
been discovered passing into mine¬ 
ral coal, lliesc lomiatinn.s of ro.il 
aro probably of move recent date 
than common coal, though their 
origin must be referred to a for¬ 
mer condition of the globe, or to 
some grand catastrophe which 
has brought to northern latitudes 
the vegetable productiima ol tropi¬ 
cal climates. Granting the vege¬ 
table origin of coal, w'u shall hare 
no ditficiiUy in atcuimtiog fiir nn 
accunmlation of cMrbon suificient 
for its formation in every tiistrict 
where coal has been discovered. 
Ill the early ages of the world, 
the greater part of its surface was 
a dreary solitude covered by fast 
forests, and by marshes and pe^it 
moors, which were consttiutly 
accumulating vegetable matter. 
This might be carried ‘ awoiy by 
^rcat inundations, and deposited 
m hollows which formed tempo¬ 
rary lakes ; as these became dry, 
the vegetable matter wdneh lloatuit 
on the surface of the water would 
be left on the ground. Before 
fresh vegetable matter was formed, 
subsequent inundations might co¬ 
ver the former deposition with 
beds of sand or clay. Other de¬ 
positions of vegetable and earthy 
matter might follow in anceession, 
and fill up the hollow which for¬ 
med the temponuy lake. 

The frreatest dimculty respecting 
Ihe origin and formation of cotd 
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str.'ita, is the rcgnlarity with which 
they arc arranged, and the fre¬ 
quent succession of thin strata or 
biniiiue of coal in the same coal 
field. 'I'hfsu are too thin and too 
crgul.*ir to be formed by large 
vegetables, except in a state of 
perfect decoiiipoeition. They may 
hdvi* origin,from aquatic plaiita 
or niossi-s growing in the place 
after each iiiiinila.tion. In most 
coal fields there are thin strata of 
codl-Miiut or ciirtion.u'uoiu and 
other particles intermixt, which 
SI fill to fuvnur the opinion of tlio 
toniiai.ifni of coal strata by suc- 
t'csriiv'e iniiiiibitious; their subse¬ 
quent consolidation may be less 
diilirult to cei; :eive. 

By vegetable ferme-ntntion and 
roiiiprossioii, and by the evolution 
of he.it from botli the^u causes, 
Uie V arious strata may h.ive coiiso- 
lid.'ited. And if, with the Pluio- 
iiists, w'e admit the action of cen¬ 
tral Hubterr.aneati lire, it may also 
bare contributed to the more com¬ 
plete de.'itruction of vegetable or¬ 
ganization. 

J'ressure and time alone may be 
sufficient TO produce these ellects 
partially, as is proved by tliu 
complete consoliuatiuii of loose 
]n<iteria1s li‘ft in coal mini's when 
the supports arc removed and the 
upper strata sink down. In a few 
years scarcely a tr.ice of former 
u\ieration.H reinain-s. In continn- 
phiting natural causes, we are too 
apt to measure their power by tlic 
results of .vrtificial processes, and 
by ubservatiou.s continued for a 
short portion of human life. I'ho 
sulistances found in the neglected 
vessels of the chemist, often prove 
to us that changes in thu physical 
properties of bodies altlc ellected by 
time, winch it would be impossible 
to imitate in common experi¬ 
ments. 

Mineralogists have enumerated 
many dill'erent kinds of black coal: 
several of these pass by gradation 
into each other in the same mine. 
'Ihe most important varieties in an 
economical view are the hard 
coal, like that of Staffordshire, and 
bituminous or caking coal, called 
in London sea cool. Black coal is 
composed of charcoal, bitumen^ 
and earthy matter. The latter 
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fonna tlici anhos which rciaaiu after 
combtiatioTi: these vary iu pro¬ 
portion, in difturunt cosilti, from '1 
to near ‘20 per cent. The priipor 
tioii of hitiuuen ^uriea from '20 to 
40 per (f‘ut. RU<1 the charcoal from 
40 to more tlnui MO per cent. The 
most coiiitnon n'pository of coal is 
argillaceous Mitmt-Htmie : it is never 
found in chalk or roe-stone, and 
Aery rurely in linie-iitone. Coal 
I’xiits in strata, which vary in 
thickni'SM irmn a tew inches to 
sevcrdl yards. 'J'liu strata arc ot 
limited extent: they occur over 
each otlu;r, supHruted by struU of 
clay or stone. The series of strata 
existing in one situation is deiio- 
iniriated a i:oal ticld. Kach coal 
held has its peculiar aeries ot 
strut'll that -appear to have uo con¬ 
nection with any other: hence 
they arc denonunated by Wemer 
** indepciidi'iit coal formations.'' 
Thu dirterent straUi winch accom¬ 
pany coal, consist of beds of clay, 
soiim of which trequeiitiy couthiii 
Iresh-water muscle-shells, beds of 
snud-stone of various qualities, 
argillaceous slialu colourud with 
hitiimcii, called coal sb.'l% loose 
stones called rubble, luur strata 
ul irou-stune. Alaiiy e* these 
slrala abound in vegetable iiu- 
preNtions ot ferns, .uul of other 
pl.iiits which lire either unkiiowii 
genera or heluiig to tropical cli¬ 
mates. 

llie diAiireut strat.i under a bed 
of t.i>ul are friqueutly siuiilur to 
the strata over it, and the same 
ncrir*. m aiiiiin repeated under the 
loc’c beds of coal. Sometimes a 
Mtiglu Ill'll of .stuuu ot va.st thick¬ 
ness ne|oitMles two beds of coal, 
lu other iiishinces only a very 
thin stratum ot ah.ile or clay lies 
between coal beds. 

Numerous beds or seams of coal 
occur ni one coal Acid, hut very 
rarely more than thn e of these 
are worked. Tlio thickness of 
coal seaxus or beds varies from a 
few inches to several yards ; but 
each ot these generally preserve.^ 
the same thickness throughout its 
whole extent, whi-ti not broken 
by dislocations M the strata, lu- 
stanees to the contrary sometimes 
occur, ill which the s.'inui bed will 
be narrower or wider, and some- 
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times divided by a stralum of iii- 
cuxnbu^Ahle earthy m.itrei-, in dif- 
lerciit parti ot its course. Few 
beds of coal are worked to any 
great depth which arc Ic.ss than 
two feet in thickness. The str.itiim 
lying over a bed of coal is called 
the root, and the sti'fituin under 
it the floor. The tacility of getting 
coal depeuils very much ou the 
compactness of the stone which 
lornis the roof, not only on ac¬ 
count n( the becnrity lioiii i.illing, 
but tor keeping out the upper 
water and pri'scrviug the pit in 
a dry state. The great expense 
incurred iu siippnrrnig tin; roof 
when it is loo-sey Ireqiieiilly pre¬ 
vents a raluablo bed ot coal trom 
being worked, or absorbs all the 
protit. Ill some situations tho 
roof is indurated clay, iiiiprcguated 
W'itli liitumeii and pyrites. When 
this f.ills down, and is intermixt 
M'lth water anil small coal at the 
liottom, it takes hre .s]ioiil.iiii*ously; 
ou wJkicli accoiiiit till! millers close 
up the space with clay whore the 
coal has boon worked, to prevent 
the access of air to the combusti¬ 
ble matter. 'iln.s kind of clay is 
called ' ivw,’ it is comvnon in the 
Ashby de lii Zoiicli coal field, .iiul 
ill StalloTilshirc.—Coal strata aro 
frequently bent in concavities, 
reaembliiig that of a trough nr 
basin, dipping down ou one side 
of tho held and rising on thu 
othei. 

In thu gre.^t coal field in South 
Wales, the strata are arranged in 
this niuntier over an extent of one 
hundred niilos. At th.* Cleu Hills, 
in Shropshire, the breadth of soinu 
of the cn.il fields is not a mile. 
At Ashby Wolds, in Leicestershire, 
iu the central part of tlie tiehl the 
tiiiMii bed of coal is worked at the 
depth of '2-10 yards; hut by thu 
bending and rise of the siiatii, the 
saniu bed comes to the surface 
iihnut three miles distant. The 
depth of coal strata is very dittu- 
reiit in dilt'erent situations, and, 
from the inchnutioii or bending of 
the strata, diflers much in the same 
district. Sumo coal fields extend 
ill a waving form over a district. 

On the eastern side of l^uglond, 
the strata generally decline, or in 
the miner’s language, dip to the 
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Bonni-rn^t poiut: on ttio 'svrstfrn 
fiidf, (Iit> FfiMtJi .trt' more* fn'ipiontly 
thujnii mi(, di.r<rrut ami oppositt* 
dii't'i t'oiis ]»\ l'.uilla nr ilykrs ; tin* 
Ivai.'iiiro'* 1.1 1 'iis an* tilioil 

w:(U«'Iayor »>toiu'tt of ^a:louri de¬ 
ar :‘‘l;lioas. 

In .sotiio insiarrcs the eiml straf.i 
are tlirov,n dnv'ii nr i<used nn one 
sidi' ni a innie th.'in 130 v.iv.Ib, 
hikI the miner .liter peiieti'iitnift 
tliDiugli K, nisfead of jtiudUKt tie- 
fa.i:rie lo.iT a^.iiTi, meets Mith beds 
of iUoue or (I'ly on the other side ; 
heni;o h'' is iretiueiitly .»t ii loss 
lion* to proceeii in s* .iri hiiig lur the 
CO'd v'liich n C'«t oti*; on whieh 
ueeoiuit ‘ u< Ii are I'.dled 

fttnd'i. If the ‘.li.-lnm ot stotie he 
the same >'is ai.\ ot tin* sti.it.i 
mI'h ii svere svok ihronpliimnaUng 
the pit or .ledt, it pni\. s that llio 
bed ot t II il IS t.iroNvn dinvn on the 
side of the f.iid'-, ..ml he eaiidehn- 
mine tin* ev.iet dist.*iin‘ Li'tv-'een 
I’lt.tt ,str itiiiii mil tile eii.il 1 h‘ is in 
seareh of. lint it tlie si me is of a 
dilfereiit kiiul to any nhi;h v. <is 
above r!ie mal, he lu'iy be eei-t.iin 
tli.'it the sr:»r'ji me r.ii.sril on that 
side, hat tJ u'lat diotaioe ran 
only be ascert„)ned by tri.iJ, if the 
Under .strati ot tlie i o iL bed h. 1.1 e 
nut been pn MOiisIy perlorati'd. It 
Ireipieiitiy h.ippen.., hoiv«-ver, th.U 
t*..o or more sti.ita of stone or 
■sh.iJe, fit ddl'erent depth.s, ."ive .“lo 
siiniiir in ti'eir q'Mhtj .md ap¬ 
peal .ni.-e that it is impossi.ile to 
distinsui.sh them ; in sindi ea.se-s it 
is neeesa.iry to perfor.ite the stra- 
tnin to uscerlain its thickness and 
examine the quality of the strata 
above or below it, by which its 
identity with any known str.itnni 
may generally be .iscertaiiied. 'llie 
inanieer 111 which the btr.ita Jiro 
inetined tow'ai’ds the fault will also 
determine whether they are thrown 
up or down, provided they .ire 
not shattered where they come in 
cuntict with it, w'hioh is frequmit- 
ly the ca.se. Elacli bed of 10 . 1 I in 
i coal iield has certain charart<*i.s 
tiy wliirli it may bi* known to bo 
the same. lt.s thickiic.ss, and the 
iiunlity of tlie roof and floor, with 
that of till* upper and under sb-ata, 
jjiciicrally servo to identify it, 
though it may sink deeper in one 
place than another, and vary lu 
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distance from the surface 5(10 feet. 
The deepest coal mines in Kiiglaiid 
.ire those in Noitliiiiniieclaud .ind 
ill the couiity of iiiirh.am, soni** of 
which are woiked ipore than 300 
yarns below t!ii‘ itprfece. 'I'lie 
tliicki-’t bed of Kngii.sh coal of .uiy 
comidei 'till' rsti'iit is the iii.iin 
co'il 111 Si iTonNhire, V'hii h is 30 
teet. Tie upper, lower, and mid¬ 
dle pairs of the bed d.tier 111 qii.i- 
htv. Mi. Keir, who ha.s xvritti-n 
.111 iuterestiiiK acco.uir ot the mine- 
i.'logvof the St.iH’orilshire, 

•« iv.s th.it fl.irteeri diilei'elit kiiuis 
of cofil oci iir oxer e’ca othiT m 
this hod; the npperne) .i, winch i.«t 
eoinoact, scrie.s as -a roof in get¬ 
ting the undi r eo.il. 1 he iii.iin bed 
ef 4 oal in the j\shl>v de la Zoiich 
« o.d fiehl i-. 13 feet t!iu k ; Iho njqjer 
.111(1 lower se'uns of thir. bed also 
vary in quality, and the top senes 
AS the roof, being more cnrni»uot 
than the sti-.-itiim over the coal. 
Few beds of cojd in other p.arts of 
Kiigbiud or in Wales eisceed from 
six or nino feet in tliii kness ; but 
a dillerence in the qu ility tuay 
geiier.iUy be observed in the 
upper, Cower, niid middle p.irt.s of 
tlie same l>ed. curious fact i.s 
btated by Mr. Keir re.specting the 
iiiaiu coal of .St.ill’ordshire ;—111 one 
.situation the upper pari of the bed 
scpar.ites fiom the lowi-r, and 
n.ses to the surf.ire, or croji.s out. 
U is at hist divided by indurated 
cl,ly (.ailed hind orclupch; but as 
the distance bcfoiucs wider, the 
intervening stone grows Inirder, 
and will .strike lire with flint. 

Coal str.ita, hesiJo the room 
commou dislocations by faults, 
present remark,ible contorticiia 
whah it would bn dilKcuIt to ex- 
pLiiii, except by admitting a lati ral 
fuice which has conipre.-ised them 
into a zig-zag form. Jn .some in¬ 
stances one part of a str.itum is 
iiirliucd, and tin* ofhi'r p.irt vi'rti- 
caI. a curious fact of this kind 
may be seen in a small coal field 
near the town of 'vlanohcster. 

There is more than onc-third of 
KtigUml, in which all search for 
v.ituable coal Is usclefiS : the know- 
ledgo of !i n«‘gAtiV c fact becomes 
import.iut \vh<'n it saves ns front 
loss of time, expense, and dis.ap. 
pointment. 
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Co.il fitrata arc frequently .ir- 
Coiiip<:nieil by Ihiii Hfralaof :i < oin- 
pac't iirfi'illan-niis Mom-, eotnliini'd 
■Hitli tlii; of ircin i alli-d ii'ito- 

stoiii'. TbiR 8lo:t(> has a dark 
blown or grev i olonr ; it is about 
lliifi' tinioii JiLMMcr t!i,iii an equal 
bulk of water. If it be of a f»oo«l 
eu.iHty it ju li'.s more (b.'in 30 |;er 
cent, of iron In notne ui ilie bi^ds 
ol rl.iy (11 ei’ eo.il riel icluul nodules 
ol ivoii'St.nie o(,cur, Mhuh are al.-.o 
Siiielt. d tor iron. 

I’ll'* lasl e\feut and importance 
of oiir irnii-iiorks are weil known, 
but tlieii efit il'li.-ilmieiit i.s of ri'cent 
date. l''oniirrly oiir fniiiidries ivere 
on a diiulnutn e '.cnle, and wood 
or ehiirco.il V. tlie only facl ein 
plo’.ed; but m the pre»ent ciilti- 
>at< d sl.ite of tlie country wood 
could not be procured in requisite 
quantity. The exteiiNiie iron¬ 
works of Mchars. Verrartay in Staf- 
furdsliiri' are aaul to euiuninie one 
tii(>iu.aud ton-i ot fuel per week, 
'i'he application of coal or coke to 
the Mii(*1tiug ot iron is among the 
most useful of modern improve 
ijients ; hut it is only rome kinds ot 
immI that are proper for the pur- 
po.si*. Jiiattenrioii to tins ein iim- 
Klaiice liab trequently led l.nided 
jlroprietors to gre.,t uiipi olitabli* 
evpeiise. P'ltidiiig iron-aiuiie and 
coal in abuiubince upnii their 
estati'.s, they )..»\e eoiislnirted fiir- 
iiaeea niul otlu r iiorks at a coiisi- 
ilerahle co't, and h-.v.* lound too 
lati* th.it tlie < oal, howe.u'r suitabli* 
domestic or other uses, w.i& un¬ 
fit to make iion t^f a maiketahle 
quality. 'I'n make good iron from 
the best iron-stone, it is lucessarv 
th'.t the eo.'.l .shouM be a-, free as 
pos.silile from eveiy siil.st.ince with 
whuh sulphur is eombiuevl. It 
Sbi>iilil poS'.es.i tlu' projicTty of 
forming ;• hard coke or i-inder ; and 
if it lia-.e the (jiiality of iiMm-nting 
or Caking, It IS the more valuable, 
HH the mnall coal can be used for 
the purpose of rokoig, which is 
freijuenlly wasted where it does 
not possess this qiiahty. 

Ifriiin the iiicliiuition or bending 
of coal ,s^v,it.i, tlioy always rise to 
the stirface in some parts of their 
cxuirse, and would be visible if not 
covered by sol’' or gravel. In tlie 
iiiterserk’*'"^ xonued by xi?ul«ts, 


or l/y accidrn+al frarturca on tho 
.sides of bills iit a district, the na¬ 
ture* of the strata may often be 
detr-niJined, and should he ascer¬ 
tained betore any e^pellse be in¬ 
curred in boring or siiikiiig for coal. 
W lieu this 1-1 doiK , .1 proper station 
should in* eliosi-ii; r.'hicb requires 
giv.it judgment, otiu*r\vise it is 
po.s.sil>l(‘ to boie or sink to great 
4.ept!i.s, .lud miss a bt d ot coal 
winch cmsLs M*iy near the plan*. 
Ill most hiliiati. ns it is oetter to 
search for loal, a.*: deep as can be 
done w itboui i*\peii*.i» i* machinery, 
by sinking a wei! iu pn Jerein o 
to boring. J3y sinking, a deemiv e 
knowledge of Tin* nature and 
tinckiiess of the strata van be a.s- 
eertained as far as you descend, 
whieli c.in only bo imperii ctly 
known by holing; for the latter 
mode is Jiable to great luiLi-rtainty' 
of re.mlt, from bi-ndnigs or s]ip.s of 
till* strata. Itesidi the luieer- 
taiiity of the TesiiU-s, the grossest 
iinpositious are sometimes prae- 
li.sed to answer niterested pur¬ 
pose, s, and indiici* projinetors to 
continue the search vvIuti* there is 
no reasou.ible prob.ibility ol suc¬ 
cess*. \V here coal strat i coiae to 
the surf.ice, they au* geuei.illy iii 
a soft ill-composed state, and lutor- 
inixt wit ‘1 earthy luatti-r. They 
fiequeiitly present no appearance 
of eoaJ, b'lt the soil may bo ob- 
s(*i-\ed of .1 d.irk(*r colour. The 
real quality ot the coal cannot be 
oseertaiiu'd, until it is found below 
ill its n.itur.il uinu'coiiiposed state, 
l>ing between two regular strata 
of sloi.t*, or iiiflur.ited rlay. In 
general it is obaci ved, lliat tho 
same bed iiuprov es in quality, ub it 
sinks uet-por into the earth. 

CO.-VIj (iA,S is of the liighest 
iinportaiice, from the heautifiil 
light whn li it yields, vvitii which 
the metropolis and mo.st of the 
principal towns .'ire lighted. 
It is now in use in tjermaiiy and 
Hussi.i, and steps are taking to in¬ 
troduce it on a large scale into 
Paris. When coals are burning on 
the (irt», we see the stri-.'iru shooting 
nut, and inflaming when a light is 
held near it. To obtain gas tho coals 
are enclosed in iron retorts, to 
which heat is applied, the gas rUea 
vp in tint letorti and ia nade tn 
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pass through 'water and othor »ub* 
8tanct*A to free it from impurilies. 
It iH collected in a giisonierer, Iruiii 
‘whirh it in traiismittod b> pipea ti> 
whatuTer distnitcu it iu<iy be re 
quirt'd, with the sauie lueility as if 
it were 'water fraiii a reserioir ; 
indeed with greater eaae, iUi the 
level of a reservoir of watt r muKt 
always bo higher tli.iu the p)<ire to 
ivhich water !:» eoudiu ted; but 
from the buoyant v aud lightness 
ot g-\8, it will iisctuid to an> height 
to which it may be di ■>iriib]c to 
conduct it. 

Tilt: gas produced from co.il is 
chiefly the cuiburetted hydrogen 
gas, which cuiisistt ot carouu and 
hydrogen, cheinicully I'oiiibined. 
Tbid'is, however, by noiuean.. ni a 
state ut purity, but is mils the pie- 
duiiiiiiaiir g.ks 111 the inixtuve. All. 
Accuiii thus lilstlnglll^lll^s tlie* seie- 
ral vaiifties ot coal g.is :— 

1 liaie iieier lut t with any 
coal gnu consisting of pure carftii- 
ri'ttut hitiiro»rii. It has always 
prosed, in tin- < asis where I had 
an oppurtoiiity of exaimuiiig it, a 
mixture of tMibnretted hyilrogfii, 
carbonic oxide, and hydrogen gas, 
the proportions of which vary ac¬ 
cording to the nature ul the coal 
aud ot the procens. V\ lieu the 
liCfit IS applied suddenly, and when 
it iinioiiuts to a good red heat, the 
jiroportiiiu ot carburetted hydrogen 
IS gie.itesi; und w hen the heat is 
low, the portion of pure hydrogen 
IS gre.iti'st. Olcli.int gas and sul¬ 
phuretted hydrogen are, probably, 
likewise present, though in siuali 
and variable quantity. I'here is 
aiioUier circuiie'taiice eonnected 
with this gas, wliu h has not hitherto 
been noticed, but which must h.i\e 
iiotiiu lulLueiice upon the liglit 
winch it yields. C'oal gas has 
always the very same smell as the 
oil or naphtha which coal yields 
whi‘ii distilled ; therefore, it ob- 
V loiisly coutuitiH a certain portion 
of naphtlia mixed with it, in the 
state of vapour. When naphtha is 
put lu contact with u quantity of 
common air, or indeed of any gas 
whatever, a portion of it mixes 
with the gas, in the state of vapour, 
and comiuunicates to it the pecu¬ 
liar smell by which it is distiu- 
guiahed. Gas thus coi^taminatud 
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by the vapour of naphtha is not 
e,Uiily purihed. It may be allowed 
to remain in cuiituct yvith tvhb’t', 
or iweii passed through 'Water, 
without losing any of the naphtha 
vapour, 'i'he quantity of this 'va¬ 
pour euiitiiiiied lu coal g.is depends 
upon the toinperature of thb naph¬ 
tha und gas, wueu placed in con¬ 
tact. At the temperature of 55^ 
the bulk, of air, when placed in 
ciiiiUet with nuphtha, is increused 
3 per cent. 1 tiiid that the specifle 
gravity of vapour of naphtha is 
d.'iti, tiiat of coiiinioii air being 1.0(1. 

I rom ibis, it will not be diflieu t to 
determine the quantity ut nuphtha 
witJi which coal gas is usually con- 
tammated. One voluiue ot \apuur 
ut naphtha, tor complete cuiiibus- 
tioii, Tev^iuii‘s T.ither iiiiire tliau 
*2.4 volumes, but not quite so much 
us '2.It yoluiiies ol oxygen gas. As 
caiburetted hydrogen gas, carbonic 
oxide, hydrogen, aud oUdiant gases, 
ar(‘ all destitute of smell, aud as 
coal gas has always a strong smell 
of n.iphtlia Iroiu which it cannot 
be, or at least has never yet been 
deprived, 1 cimceiYti that the 
presence of the vapour of naphtha 
111 It will not adiiiic of a doubt.” 

J>r. Tliuiusoii has discovered a 
new compound iullaiiinidble gas, 
and has called it, from the nature 
ot Its cuustitiitian, hi/drogurrlte^ 
rarbiuik' OAiilr. Its specific gravity 
IS .1)13, that of coumiuii lur being 1. 
It is nut absorbed nor altered by 
water. It biuus with a deep blue 
flame, aud detonates when luiitud 
with oxygen and lired. It is a 
compound of oxygen, hydrogen, 
and carbon; Dr. Ihomsou consi¬ 
ders It as being three volumes of 
carbonic oxide, and oiii: volume of 
hydrogen, cundenscvl, by chemical 
euiiibiuatioii, into tliree volumes. 

(jOiiriatlo/n OH tfie piodwtioH ttf 
coal gna.—The mode of lighting 
Mtn-ets, houses, Ac. with gas Iroru 
co.il, IS an invention of the niiie- 
teeiitli century. We ail reiiicniber 
the dismal nppuaraiicu of our most 
public streets previous to the year 
1810 ; bofore that time, the light 
atlordcd by the street lamps hardly 
enabled the passenger to distin¬ 
guish a watchioau from a thiel, or 
the pavement from the gutter. Tiie 
case is now ditfere2it, lor the gtis- 
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Iniiips ufTord .1 light littli' i.if(*rior 
In day-light, ajul the streets nru 
coiii«i.>4}UL'iitly digested of niatiy 
terrors and disagrccahlus, toriiu'ily 
borne with, bccaubo they were 
inevitable. 

The gas with which these lamps 
are Hii)>plied, is not generated on 
the spot, but in many cases, at a 
very great distance. For the .sup¬ 
ply of serural districts in London 
and other towns, the g.isnnietcr 
and other apparatus for producing, 
and purifying gas from coa^s, are 
HitiiutiMl ill some romeiiieut place, 
from wlieucu the gas is conveyed 
ill metallic pipes to the liunps 
wliere it is destined to undergo 
combiistinii. 

We shall here describe the mode 
of preparing gas. Tiie coals are 
introduced into the ca.st iron retort 
or cylinder, which is pbiced on its 
side in the, furnace. The retort is 
then closi'd by an air-tight metallic 
plate, which is fastened to it hy 
bolts and nut-screws. Tlie lower 

f iart of the retoit is preserved 
coin the action of the tire by a 
larger half cylindi-r of cast iron, 
eindoscd in brirlc-wovk, placed at 
some dist.iuce below it; by which 
ineuiiM, the beat i.*i more equally 
di.Hti'ibuted to the pit-coal. 

oast iron pipe proceeds from 
tile upptur side of this cylinder to 
a cast iron receiver, whhdi is situ¬ 
ated at the bottom of the well in 
'U'hich the gasometer rises and falls; 
ill thi.s receiver tlic tar anil other 
condensible products are collected, 
and are c&tracted from time to time, 
liy tnean.4 of a pump affixed to it. 

From the top of tfiis receiver 
procf'ods auotfier iron pipe, which 
re.iches to tfiu surface of the water 
in tfie well, but wliicli is inserted 
into an air-holder of about 18 indies 
in diameter, and two feet long, 
ni.idc of iron. The lower part of 
this uir-lioldcr m pierced with 
holes, whicfi serve a double pur¬ 
pose, first to divide tlie gas into 
several small stroani.s, and thus to 
render it purer by washing it as 
it passes through the water; and 
secondly, it serves as a reservoir of 
gas, from wlicucc the tar receiver, 
connecting tubes, and even the 
retort itself, may be filled with 
gas whenever an absorption takes 
lfi<J 
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place, by the retort being COOled, 
or otherwise, llie gas is discharged 
from tfiis air-liolder into the gaito- 
ineter, which is suspendi'd over 
tlie well, and rises and fulls there¬ 
in, being balanced by two weights 
passing over pullies. This gaso¬ 
meter is made of wrought iron 
plates, luted in the seams, so as to 
be -iir-tight, and w«;ll painted both 
within and without; it has an iron 
pipe made fast in the centre by 
means of two sets of stays, one at 
the bottom of the gasometer, and 
the uthi'r at the top. An upright 
June, lixed in tlie centre of the 
well, passes up tlie central pipe of 
the ga.so'iieter when it is depressed 
in tfie wi'll. Tlic gas is pre.sscd 
nut of tlie gasometer through a 
row of holes at the very top of the 
central pipe, into that pipe, 
whence it paoses into the centre 
pipe of the w'cll, which is con. 
tinned across the well, and up the 
side, and from thence is branched 
out to tfie lamps. F.acli of these 
lamps will couxuine about six cubic 
feet of gas in an hour. They are 
composed of two concentric tubes 
dosed :it the bottom hy an annular 
plate ; 'he gas is introduced be¬ 
tween them by a stop-cuilv iii the 
side, mill emitted tor crinjliiistioii, 
by 11 row of holes in the :iuiiul.u' 
plate which connects the two tiilies 
at tfie top. To assist tlie comlius- 
tioii, tlie current of air that fiasses 
tliroiigh the inner tube, is directed 
ag.iiri.st tlie flame by a button at 
the end of a wire, whii li slides up 
and down thn inner tulie : and thus 
'till' Initton can be placed at any 
required distance from the upper 
oriliee of tlie tulie. This current is 
also determined from the flame, 
by the upper orifice of the inner 
tube being enlarged. A gbtss 
chimney is also used, whicli is sup¬ 
ported on an annular plate, pierced 
with holes to admit the air to the 
external surface of the dame. 

As soon ns coal gas came to be 
exteusiv-ely applied to t!ie pur¬ 
poses of street illumination, .'iiid to 
domestic aso as a substitute fur 
lamps and c.indles, it liecame an 
object of great importance to the 
proprietors and managers of the 
different gas-v/orlu, to aacertaiu 
witli accuracy, the quantity of gaa 
Q 
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expoiiJfJ, in proportion to llio lunu- 
Iji r of jet ^ or buriu’rs m.ulc; iin- ol. 

Thf roiiiliiioiia ot <in% 

iipp.ir.itu^ tor tlll^ poipoxc .tif, 
tli.it thr prossiiiro on tLu: i^.ib, ivhilo 
pa.-^.sin{r lliroiii;li Ihi* iiir.i'.uir.-, 
^h.lll III till ti III s bo miitoriii : uad 
th.kt it ii'fjistrr tnily \vii<-ii 

tllJlt pi O.V'.Uro l» MTV .sill.m, .Hill 
M lll'n the* 1 UlTLllt ol g.lS l-- MOV 
loi-blo. 

'i’hf fust g.isMiiclor was i oiistruct- 
tTl by Ml, (’li'gg, .iiid 1 ", SI (all'll 
to tbo iiivrnioi- liy .. patoiit. It 
t’Olibists, rs^i'iitiallv, of .1 ivliiidrr. 

lltMlifd IlilO l(>]ls, « udo.SCll .Hill 

roMihiug ui .111 (iiiiiT I'vliiiil. I, 
'Whit'h is loss tiiiiiihilt tiUoii \i itb 
M.itiT. fill* t'.i-, ratiTj Iili'r.illv 
t'troiijfh till* porioriiti it .I'.lo, iiit i 
fbar i‘L*Il of till* iiitii-r cvIithUt 
V. liiih ba]ipi>iis to III* iu*.irt‘".t 
tbo sH.faio of till' M.ili'i. It (ijs- 
plai i-s till* lliml lioiii tills ii'll, 
foii'.i.i.uoiitly ili".ttov,'N til" i(]ui- 
libriiim III t!ic‘ i\ bailer, .uiil i oiii- 
iiiiiiiir.ites 1o it a rotatory iiintiini. 
\N lii-a the i ill, so tilled wuli "as, 
lias Iliad" lUMilv halt a revolution, 
it loiiii^s ait.iiti 111 roTitaet viiih 
the wa*iT. M hieh forees the ga.s 
out of the I’ell into the exteiior 
cyliiiili'i, iroia ahull it pa.sses 
iiito the eon-lin tin;? pipi’.s. \ 
liaiii ofiloik-uoik 1 .S jdaii'd .so as 
to ii Risti r eadi levobilioii id llu* 
iiiteiioi cvliiuler; an.l tin* iiilu 
run teats ol this LeInK biioun, ol 
eoiirsi* the whole ipiaiititv of ga^ 
p.issiiig tliioiigli the iii,ti'hiiiu ai 
a given tuue u« ascert.iiaed. 

Mr. .Mahiiii's g.is-tiieter i.s coii- 
straited on the same peaeial 
pi'iiii-iple:<, but with sueb nnproie- 
meiita, .i.s iiidiu'Ld ibi* .Soiii*t\ 
of Arts to eo.itei* ou liiui .i tiigli 
hoiioi.uy reivard. 

i\Ii. I’ecksi'iii, W'lio has p.iid 
Hindi iitti iiTioii to the iiroiluctioii 
uiid i‘oti.suaiptiou ol p**'* for illu- 
iDinutioii, 111 his work on tins siib- 
.n*'‘t, diviileti coal lato three lias¬ 
es. lu orilev to give the remirr 
n just idea of the ij'aalitie^ of each, 

hi'ru tr.mscribe lus remarks 
upon each I'hiss, ,uid sttb)oiii tahle.s 
drawn up by \ 1 r. Acci'in, ot the 
quantity of gas iu cubic ieet winch 
iiiay he produced front a ehaldron 
of i ch ‘ety. 

Vmh of tlie Jirst •—SucU 


I'oals fis are chielly composed ot 
bitaiiK r., .ire to in* iuii.siiu‘ied 
.IS lu loagiug to t!i( das.s. 

*■ flu*: d.e-' } Ml s lipht wilhoiil 
diliii ulty, and l.iuuswith .i liriglit 
.tiid Vi‘il.)i> 1'll labile bla/i uufiiip 
the whole process ol i. .inibu irio.i. 
Till*, do -lOt I* I'.e nor leip.Mi* 
stuj'iiip, 11. dill I ibi tlu'V Jill) .iiie 
cunlkTs,’.Jilt uie reitiii'e.l to waite 
.1 ilii '. Co.I.s ot tins i-la.s an* 

.ipt to throw oat .spliiuer.s wliil.t 
hiiriiuig ; out that le.i), lu <i rri. it 
iiieasiiie, be obvi.itcii b\ w.ltiiig 
tlii'iii pro r to l.ieir beiup ii'i'il. 
/it tin* lu'.ul ol ilii.s d.i‘..s It To c • 
(dai ed ( 4 /i//>i / iiY/f. 'i lio..e ol Ij.iii- 
I'.ishiii', .111(1 -sUiAi as are Dlit.uaetl 
oil rlu wistfiu co.ist of rlil.H 
Island, aKo iiulong to i.. it sou.e 
tunes oct urs ni the coal-pits of 
Ouiluna and Northmuherl.iMd. 
Mostnl the v.tnelies ol iScotdi coal 
mav also be loiisidered tiij loruiiiip 
p.irt of it, and i. oie p.iriicul.irlv 
Hu; Ai)l<nf, wliich is sin iiiti-iiur 
kind ot canm I coiil. 

“ Altliiiugh thi.s das.s of ro.il 
generally producea gas in coiisider- 
ble quantnv, it i.s doubtlul whether 
it be w'intliy of the g.is light 
iiiaiiuf.idiirei’;i iiidice, and p.ii‘- 
tiiiil.iilv III hoiidoii ; for, will II it 
is siioiiiitteii to ilistill.ition, then* 
1.S no product ot coke, sa* in 
loal.s ot the second ilani; and, 
wliai IS wor. 3 e, the g.is evolved i.s 
Id so iiiuih greater specdic givi- 
vitj, th.it unless the p.is-h dder he 
wuiked at .so extremely light pres¬ 
sure, it will he highly olieiisiv'o 
hi the houses vvei-i; it is loiisumed. 
It is not so e.isily purified .is the 
g.is pvoiuied liDiii Uevv'icke and 
Ci.-stiu’s \V.t 1 l.>C’iid coal, nor is it 
so beiiclii lid. 

“ Soun* ol till* ■varieties of this 
fl.iss .ire, ihi; Hanleys, Wylaui, 
'i'anlield .Moor, raghtmi Main, Cow- 
per’a Maui, Illy the, and ihiutops. 
Of the.se, Hartleys and W'ylam 
an; well ad.ipted lor heating 
retort^)—the latter m particular. 
T.infield iVloor, though geuer.it- 
irig a very l.irge proportion of 
heat, is not *<0; it is so very 
subject to clthAff, and to dubtroy 
the grate h:irs, as well its the 
retorts and iron-vvork, as to ren¬ 
der it very auht for the purposes of 
gcavraUn^i; coal gas lor iiluuuuatioru 
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One CliOldfnn of Cuhlrft. of gas» 

‘ Scot(‘li canni'l ro’iil pioiliicca. 

Laiic.'ishiri- W'lgaii coal.I'l.COH 

^orkaliirc ruiiiic] coal (W'aKuliC'lcI). 

Stuirordshiiv coal, 

First 9,748 

Sei ond »arictv. 10 ,w;< 

Third \arii l>.Irt,sf5« 

Foiii rli A .iru-ty.9,7'l(i 

I o.il, 

First\aru'ty croM-’t of T)cMn, IMffli Dclpli) . . . 10,581 

fI,ow Dt Iph) .l“i,852 

Tli'i-il i.iricty (Middle Dclpli).Tii,0!)(i 

Newrasde coal. 

First \,11 ii (ll•■rt1(‘^).lO.li'O 

* Second i.iiictv (t'mvpiT’s High Miirii).15,870 

Tliiiil \ .11 icty ('l’aii!'u-l<l Miioi). 

J'oiirtli luricly (Foiitops'.15,11:£ 


‘ Scioiid of fnn /\.— 'I’liojc 

Mliicli coni.4111 Icsh ji.ojioitiou of 
Ititiiiiit II, iiiid iiioic «’.i.iicci.d, C(Hr.- 
prchciid the nineties ol tin* t.ccoiid 
cl.lss. 

“ Foals of the second (lass do 
not limn M'ltli .so hiiglit :i ll.iiiic .is 
the foini(.*r. The ti of the*-e 
coals i-. of H yello^\ ish tinge, .\fier 
lying some time on die tire, 1lll■^ 
bei uiiie soft and .swell : tin y then 
lake, and iTodiui lulaTih-, ti.nn 
win II c is-iie sm.i’d o!-. n! li viil<‘. 
When ( oiils i l tins kiin! on- hitnif 
in .ill oju 11 jMMie, the p e^.s.ige of 
th” .iir (luon^-li tiu-iii i- j'lenmU’d 
]>^ til ■ 1(’■) ol ;!ii' liM c.ikiii,’" and 
closely ,i(llii- in,;. I ).e I on-ei.ei’in i' 
(.hi. h lo'lows li. tills, I'le level 
cl t'l'- co.il (Oiil.iii'id in ( 111 - 
gi.itc is loiisiniud, .lie' leaves a 
liollow , wheine, il Ihe (ifiper j'.irt 
Will' not IMS ,.sionaM\ Inoki'ii, tli** 
tile woii.d CO iiiit. ’ill•‘.e < o ih. 
]Modine .1 Mii.dh r ;n>>p.ii tnni ot 
. 1 ,'lies Ih.ni I o,.ls o! tiie i::st » ho.s 
'J lie\ ,;re ol a ficM li or ledi'cdi 
(ol. Ill, .Il I III diug I'l the qii.ihty ol 
the laitliv ii.ii Ls ol \ I ;< h tin* co.il 
liny hiiI onstituted. 'lhc\ yiiiidiiie 
li.iid gr<'y cnuUis, whicli, lieiiig 
laiii'.t o.ei .(|.,.:ni with licsli i o.ils, 
produce n very sliong lie,it. 'I'he 
■ dour of the 11,line prodnn d Irom 
this ilas.s of coiil, i.s not so white 
und Iji'iliiiiTit as tliat eiiiithnl by 
caiiiiel I o.il, ;inil rliom* of Himilar 
proptolies: and that portion ot it 
V,linli is given out, altci the hitu- 
iiieii It contains is disengaged, is 
of a. pale him. colonr. 'I’lie pas 
wliKli they prodime, during this 


p.ivt of the proce.ss of comlnistion, 
IS a niKture of o\ide of carlion, 
hydrogen, iirid c.irhouic at id. The 
coke produced finm this class ni 
co.d. during the process ot geiie- 
r.itinp gat. therefrom, \(hen laiho- 
iii/.atioii is properly carried on, is 
mil adapted for dor.ii.stic and laili- 
M.iry pm pose., and m hen sm li 
I o.i] is m.iniifactureil into coke in 
the ordinary w.iy, it is lalciilated 
lo he iiM-d in the furnaces of iioii- 
lonndcrs. and lor olhiT inetalliir- 
giii'l open itioiis. (’oal.s of tlea 
I i.iss a'c, III the niaikct, deimnii- 
n.ited '>/n!ns; hnnu/tfi iiiflfv. Tlit* 
(ou. which m.iy he named under 
it, are I5<•«^(ke and Fra.sior’.s 
\v all^i ml, Jh'v. irke’s W allsend, 
lliissel’s W .ill-i ml, r.ell’.s'»\ allsend, 
I'lovi.’s W allsmul, W e.ir's W alls- 
I ml. A’inor W allsend, W'ellhipton 
Mam, Teniple Main, Heaton M.vin, 
Killingwnrrh Alain, ITe.ulswortli, 
llepi .'in Se.'.ni, 11 uttoii Seam, and 
\ish.!m. Simth.s prelei the smaller 
kind ol thi.s class ot coals belore 
.iuy other, in consciiuence of its 
ii/birdiiig the greatest heat, tin 
best ciiulers, and standing a strong 
blast. Swansea coals nriy hi; con¬ 
sidered as hehmgiiig t(‘ tin's class. 
Some of the v arieiies contain 
pyriti'S, others thin layers of lime¬ 
stone and shells; Ihetie are foiiiul 
aiiiiingst the ashes they afTord as 
.slates and stoiit'S. W lieu snhinitted 
to dl.stillation,^ a greater heat is re- 
(luin d than is necessary for de- 
coniposiii.g cojIs of the first class; 
but the gjs which they att’ord is 
easily parilied, and is gcuutally 
M a 
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I)ptti»r adapted for use than that 
obtaiiipd from coala of the- first cla'«.s. 
Tlic aqueous fluid which passes 
OMT, durini; the process, ront.iitis 
siilphdtii, carbonate, and hydro- 
suiphuret of ammonia. \\h<‘n 
coals of this kind -are luiard with 
those of the first class, in the pro¬ 
portion of two-thirds of the former 


with niie-third of the latter, an eit- 
cellent fuel is thereby formed ; and 
if, in makini; the mivture, the pro¬ 
portion of coals of the first class 
he increased, the fuel will be more 
easily managed, and tvill hum 
with greater chuerfulness ; but then 
it.s durnhility will deerease m a like 
proportion. 


One Ohaldron rvntain» Cubic ft. of gas. 

*' ^tew’castle coal. 

First variety Russel's WalNend) 1.10,876 

Sei-ond v-arietj ('Hewieke and Crastor’s Wallsi-ud Iti.HUT' 

Third v.iric'ly (Heaton Mam). . 15,670 

Foiirtli variety (^Killingworth Main) .... I.'i,3t2 , 

Fifth \.)rietv (Renton M.<irii.14.812 

Sixth \anety ( Hronn's M alNend).1.1,001) 

Se\enth varii ty'Manor Main).12,.518 

Eighth lariety 'RKrhe).12,«')rt 

Ninth T.iriety I Hiirdon M.iin).13,608 

Truth ^.irief> (Wear's W.illsc-nd) . ... 11,112 

K]e\enlh lanit^ (Eden M.iin;.0,600 

Twelfth \aiieiy (I’l iinro.se Mam).8,J18 


T'lirfl cln\r of cwih .—The third 
cl.i"-. aie .such . 1 .. eont.iin ii-rj little 
hititiiien, but .ire ehielly coiiipo.sed 
nl eii.in o.i1, I'heiuo all> eoiiilnaed 
Mitb di'lereiii eaiths. 

“ t'o.iis of rliis class require .ivery 
high leriiin r.iture to bung thern 
into igiiitioii- tiny do not burn till 
uliolK iginl'-.l, and then sonii' of 
the v.irietii's jiroilin e ,i very we.ik 
Ihimc, itiluTs ntith'.r yield ilanie 
ner .sMirike, and lnere^^ produce 
a I I II l*e.it like that m hieh is gene- 
r.ited hv ch.ireoal, when under 
i(iinbu.stion. 'J'he% cniit.iin a s ery 
iniisiderable jiortioli of cliareoal; 
they produce only a .small quantity 
et (ishes, but these lU'e generally 


very heavy. AVheii distilled in 
elos»* ^es.se^s, they do not prodiiee 
itiiicli tar; and that portion wliu'U 
is diseiig.aged, comes over in a 
stite iKMrly resembling melted 
pitch. 1 Oder that process, they 
also yield a gaseous fluid eom< 
posed ol g.iseous oxidi* of earhoii, 
hydrogen g.is, .and .i eon.sider.ildo 
portion of .sulphuretted hydrogen, 
t'orisideriiig the nature of the dif¬ 
ferent >arietics of this class of 
coals, it can hardly ht* expected, 
that it wovihl he profitable to use 
tliimi for gcnf-r.itiiig coal ga^. 
The KilkcMiii), Welsh, and ,Stoiio 
coal, arc varieties forming this 
class. 


One contains Cubic ft. of'eas, 

“ Welsh eo.il, 

First i.iriety, fromTramsarein, near Kidwelly .... 2,116 
Second \.inety, from the yard leiii at the same place . IjO-lfl 

Third lariety, Irom Rlenevi, ne,ir Elaiidillo.1,410 

Foiiith vaj-iety, from Klios, ne.ir I'onty Karreit .... 1,272 

Fifth \.iriet>, Iroru tlu- v.ile of (Jwendrath.l,2!»2 

Sixth i.iiiety, from ditto ..1,186 

'Mr. Iti'aude stites th<it the produce of one chaldron of good coals, 
will he, 

£. s. d. 

Ill coke, 1 j chaldron, at 3l.t.1 IS 0 

In t.Lr, 12 gallons, at 10</.I) 1(1 0 

Aiuiuoniacal li<|Uor, 18 gallons, at Od.0 u o 

Gas, 20,U06 feet, at iCl* for 1,2112 feet ..16 2 .3 
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By Srr. CleggV impirovcimutB in 
th(! production of p.i», 25,000 cnbu; 
feet are pcnerateil from one ciuil- 
flron of Wallseiiil coalti, without 
the formation, either of tar or am 
iiioin.u'nl liquor, being 15,ilU0 cubic 
feet more than was lormerly pro- 
diired. The coal is intruduceil, by 
.1 inei'liaiiieal process, in stnitu not 
exceeding h.ilt an inch ni llnckiiess. 
In this Avay, the retorts are kept 
at an uniform he.it, and the coal is 
conipletcly and rapidly decomposed, 
so that the whole of the hydrogen 
rnmhines with the rharcoal, consti¬ 
tuting olefiant gas; anil llie nnitter 
wlinh usually escaped in the foim 
of tar and ainmoinacal liquor is 
piTfeetly di'composi-d. The ex¬ 
pend* of producing 50,0«') culiic 
feet of g.as III t went I-four hours on 
(he old plan is upon (lie 

new plan £'1,125.; and the expense 
of producing an eipuil quantity of 
light from oil t'lO.OtO. 

If the tar which is olit.niied from 
the distillation ot co.*il (or gas light, 
he made into a paste with s.iw-diist, 
and put into the retort, it will yield 
gas in greater abundanre than tlie 
hc.st coal, and of an excellent qua¬ 
lity. 

Alessrs. Taylor and Martiiiean 
are in the habit ol constructing 
apparatus for the production ot 
gas, for illiiniination, troni oil. \ 
>ery liandsoine ami <ou\enieiit 
apparatus of this sort has hi-en 
erected in the l.ihoi.iriiry of the 
Apotlnvaries’ Company, Black- 
fri.irs, lomdori. 

Vor the puritieatioii of coal gas 
fiom sulphur and other suhstances 
hy w'hich it is .ipt to become con- 
t.iiiiinated, yarioiis inethods hate 
been tried and adopted. All these 
inethods depend upon tho affinity 
which exists between the sulpliur, 
drc. and those substances used in 
the purification. 'Hie first of these 
inventions which wo slmll notice, 
i.s that of Mr. ibiliniT. 

Tho gas (says Mr. P.) may be 
made hy any of the usu.il processes, 
and is to be com eyed in pipes to 
a rondensor or refrigeratory, to 
dopiive it of its tar, .luimoniacal 
liquor, and condensible iiigredieuts. 
"From thence it is to ho conveyed 
to one of my purifiers, which coii- 
sistn of a vessel of any form, and 


made of riist iron, or any other 
material which w ill stand the ac¬ 
tion of heat. This purifier is to he 
kept moderately rt d-hot while iu 
action; (■> accompli.-h which, it 

m. iy he set in the same fiirn ice as 
the retorts, or heated hy a sep.irate 
tire (which w ill he g*!-! < rued liy llie 

n. itiire and extent of the toin crii), 
so as to be lisibly red by cbiy-liglit. 
It imi.st lie uiideistood tli.it 1 men- 
tioii this teinpcratim: as ',i mg snlii- 
Cient, alUiough a higher one will 
not he detrimental to the pioccss, 
but will destroy the piirilymg m ssel 
more r.ipidl} ■ 

“ This purifying vessel is to he 
nearly filled with the fragni'-nts or 
refuse clippings of sheet iron, 
tinned iron jilates, or any o\ule ef 
1 lion at a miiiimnm of oMd.itii'ii, 
such <is coniiiioii cl.iy or argi!i.i 
ci'ous iron ore, oi finery (iinlers, 
or bl.ick oxide of iron ; .md, wlien 
so tilled and heated, tin- gas Tiinr.(, 
p.i.ss tlirougli it. Thii will t lb ct a 
partial decomposition of the snl- 
pUnri-tli'd liMirogeii, to complete 
whiih it must p.i^s into a liox or 
tisterii of cold water, 'llic pipe 
wliji li eonifjs the gas into tlie liox 
or ei-terii, .should I'lst dip into the 
w.iter, and a pipe at the top of tlie 
itsti'in must I oiimiiiTiie.ite w illi tli>' 
gasometer, into which the g.is wiii 
flow pel tcctly pure, and c.iU then 
he distiilmted and liuriit .is i siial. 
'I'he operation ol tins no thcil of 
piiiifii atioii nio.st he olmoiis to 
lliose who .lie aciinainted with 
chemistry ; for it will he readily 
observed, that the siilphiiretteil 
hydrogen eontaiued in the gas will 
be deeoinpo.sed, by tlie aetiou of 
he.it and the substances used, into 
hydrogen ,mdsulphuric acid, whilst, 
.it tho same time, no sulphurous 
acid gas can escape the agents to 
which the crude gas is exposed. 

“ Whenever it is ascertained, hy 
smell or elu'iiiic.il tests, that the 
g.is does not tome over i oinpletely 
purified, it will determine, thatthu 
eontents of the purifier are satu- 
r.ited, and the g.is must thou be 
turned off by an arr.iiigenient of 
eotks or vah es to another purifier, 
similar, in eiery respect, to the 
one described; observing, that 
when one of the purifiers is thrown 
out of actioHj it need not have its 
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rmifrntsi romovoil, I'ut tncrt-ly ojc- 
j]( 'll to t!io iK'tiou of tli<> .itmofi- 
p]it ii‘ tiu' 11‘iiHnal nl ltd * utcrd. 
:ii.kl .m it IS still ki'pt rcd-hnt, it 
V, ill, bcfori’ iho piii'ilirr lust naint tl 
l)i‘i oitu's satuVritfd, Ijf* com 

ijctcut to piTify Mio gas. 'i'lu* 
imrii'ii I'nlioiild not hr worked longer 
* i oi.c time fti.iii Ironi six to Iwilie 
hrmis e.o Ii, nincli tniie must he 
gOMi’tied ly the qu.intitv ot gas 
l^a sed threiif'li iliein. This nietJiod 
111" pioi I eilmg must he niv.iruibly 
obsi r\I rl with I'lili piiiituT, vovJv- 
Jiig till TO t.lteni.ifel* imfil it is 
Us I If .iiieil th.it t-ie I!'; t.illic iron 
i'I'l'ii'h It 0 iisfh-s ; III M Inch ca 
til. I Lirilii r Jiiusi ne di:^< haree.j ot 

Its fiojirot', .11.d liU"d villi iif'h. 

'i he )>ipi s lOliilected vitli tiie 
jii'iioii 1 r ilic ndciissii'M .mildi, 

cl;.'i\,(‘ lit till gas, shiOuM h.lle .III 
inilie’d! ite l.ili, so as In preitnt 
I'll (I l'l(^•ll .file I'lii'liHt^ Iroin re- 
tin ‘11. !_• halt into lie* in tillers; fur 
f!i' V, eiee itt 4 i tiif ] l.iy oi che- 
iiiic.il alJiii;!)!' oetwi I II tlie miI- 
{l.i.’e'lid 1 ", iiogen !iinl the lUe- 
T il!ii- non, h’ l<.•lelHlg its surlace 

^UTli a I aihe'i, I s on, ituhI.’* 

'l he ne.M metiio i ot pinil'ying i.s, 
lj_. 1 i, It (‘IIIlit earih.s to coin- 
hi'i! ■ ihc sniphiir. it amis in 
At )'i il b\ Mr ll.eldoi k. 

Ill the In..I 1 I.n i , he chiirges the 
I'll.I \ i»h .1 (]u.tnriiy of pit-roal 

.1 I.i^ti- lo the si/.e tiienol, 

1 11(1 1 1 ,1 11 ,nnn then*to oiu-eightli 
p.irl, by AM iglit, III am'M Inn nt Ire.sJi 
lime, li.iiyt.i, st. onli.i, ei tiny-oilier 
.mI..:'ii“ eaitii 01 Mihstaiii e, liuviiig 
a sfr. !ig ."liTilv t'r siilphor, sneii 
h.:i( e Ije.’nir ji.-st perteiMly ln*ed 
l.ori ir'iooni' ni 111; lint ht' pieter.s 
June, 's 111 leg the < lieape.sl, uiul, 
in h's op'iiiiiii, he.' I ,nln]ite«l to tlie 
j/iti'jJose. Ill' next c.’.use; the pto- 
ii'irts imittid trorn the it tort to 
pas, tl-iongli :i red-hot i Alnider, or 
other .sh. jn d tes.sel, tilled with 
Ve’I l.erut tre.sli lime, fu>e fioiii 
carbonic te-id, or Atith any oiln r 
111)vt,'Inee nr hiibstaiice.s tree Iroiii 
«' irl’Oiiic acid, o''.y,'Teii, ainrnoni.i, 
nr .'.iilpliur, and not porf f.s.sliig the 
property of gi'ing an IIl)llr-^nls 
ilii.dity to caihnrttted hydrogen 
I'..',. Ill'mtrodie ea b'lcli i'lne, or 
0<her siihst.inco or subftt.iiici *1, to 
check till' loo rapid piogieua ot tho 
Aolatile iiigrcdiciita cuiittcd from 
li 1 


the retort, in order that any yet 
iindecoinposed petrole.uni iiiay bu 
com ci ted into caihiiretted liydro- 
gui. 

The red-hot cylinder, or other 
shaped A esacl, niust be tiinin diately 
eoniii'ctcd Avith tlie retort, so .is to 
preAeut a.s much a.s possihl ', the 
I oiuleii.s.itiou ol ,iiiy potioleuiii. 
lie then i .uises tin' gas to he ]),issi d 
lliroii'-li a AA.tslit'i ol AAaler, .icidii- 
I.di'd AAitli “i.lphnric , i id, or niiy 
.n idiihiteil aahH r Cap ihli; of hMiig 
.iiniiioiii.i ; ami he a>tei iv.'irds i oiiti- 
nuea I’le piocess in the ni.iiiiii r 
Inlhi rLo hi ] i.u lo e. 

The l.i.st iiicthod \\e shall im n- 
tioii IS that ol Mr. (irattoii. In* .-..ly s; 

*‘ The ill itiiuil to In' applii li, tin 
tlie piirpO'e of takmg up the .s-il- 
phiiK til rl hydrogen and taiLonie 
•‘■lid gasi'.s, is ,i lonipoinid ol lime 
AAith pot or pi'arl •i’'!ks and cJi.u 
(Oal or coke, wlinh ii t.'iiined l>v 
pouring a strongly impregnated 
sohitiou of pot fjv I’e.iii a-hc.i iii 
Ai liter upon reeei'tly i.i'int .md ini- 
slackeil lime, the ipianlity ol tiie 
Holutiun iciinired being -■o iniiih ai 
Ai'ill slack the hnic, or can.se it to 
fall to powder. 'I'lin done, .nld 
dry pot or pearl ,1 .he., abont oin- 
hllli ol the aaJiiiIc u eight ol iJ:e 
lime, and •ilso .ihiMit (mi- lonitli of 
till' cliaico.il 01 coke Inokeii ic.lo 
'iiiall pnies, (lie Avliole to I e jm- 
lt'L*ly iui\(.d tfjgcIluT, AiJiicIi i oei 
position 14 to loiiti Uie ab'.oihent i.r 
purilyiug sti.ituin. 

■* ihe jiiinlyag vessi-l is iliAided 
into seiira) upper ,'.i'd If'.A.'r lom 
J1UUnionC.s, ii.v g.ifi hung iniendid 
to p.iss lioin one to ainitln i thn.i gii 
the siriitiiiii ot prep.iii d liiiu' ,is 
iiliUAe compouiiili'd. 'lln • i!> bpve id 
iipou a Avne gait/e Mfh, exteniU t 
lioiizontully liuough the: nmidle of 
till) Ae.sHcl. 'Iho g.a.s from Ihe ri- 
torts, pas.siiig tliroiigh tlie ni.iiii i.s 
introduced into tlie purilyiug Aessi l 
at oue cud, wlicti, having hjicd the 
llnst lower < oiiip.irinieut, it n cs 
througJi the str.ituin of lime, iSli. 
extended oAer it into tlio iijiper 
lumpartirient, havin;; undcrgoim 
ail operation Himihir to liUcrmg ; 
by which a dn lineal iiuioii tiikci 
pliicu lietAveoii llie sl.ickcd Joiio 
and tin; iinpun; parts ot the gas. 
J'Vuui the upper ci'iiiparuneat 
the gas deticeuds again thiough the 
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Htr.itiiTn of litnc into tlie second 
lower coiiipAi'lniCJit, and iVoin 
tl»' nee riMc> . 1^0111 thnmt'h the pu- 
rilviuc !«tratuin into 1 I 10 second 
upper oojup.M-tuiiMir, and *«> on ; 

(‘Tiding .ind ilt :*feiiili’!g iliroiigli 
'iirati> of liiiK* imtil it re m'1u"1 (he 
l.ist eUuiJihi r, having, hy ties ojie- 
ratinn, be. onn* iniiilied, vvhem e by 
.1 pipe il Ks eoiuejed into (lie g.is- 
liolder. 

“ The app.iratiis above .illiideil 
to, mnsi.'its of .1 long ho\, liai Ing 
st'ver.il p.ivtitions ; .md at each en I 
of tin* ho\ on t)ie (Oit •ifle, n .it- 
lai-lied a ejlindneal toiler, over 
vvhii h IS evtendeil an emlle<s well, 
or b.iiid, made ol wne g.Uive : this 
erulh'ss Web lies npoii, .iml eoveia 
the top ol the bov leiiL'thvvi.s«>, 
pnssing iiikUt it; and njion its 
upper .side o 'it the liox is distii- 
buted the l.ijer or slratnoi of tJn; 
abov<‘ purifjiiig ronipoinol. 

‘•'J’hi^ appataliis i& enelosed vvifb ‘11 
aiiotliei bnv nr ease, in the npp t 
p,irt of vvhieh .sevei.il di !ers .tie 
placed, winch oliut down dose 
tipoii the wire gaii/a‘, at p;;rts in- 
ten enirig between the ji.iriitious 
of the box b.dow ; foiniiiu; the 
upper coinp.irtnients aboie alliided 
to: between this ami the lowei 
rotiipartinents, the.stratum (“r layiT 
of lime, &e. is extended upon the 
Wire g.iii/.e. 

“ Tlien* are also roller hriislies 
under tin* \viri> g.ni/e web, to 
eleaii.se it from any t o.igiibiti d por¬ 
tions of tli(> lime vvlii.-li may pos 
sibly ,'iilheri‘ afti*r tin* s.iturated 
MtiMtnui has bei‘U temoved.” 

UO.VriM;, on LOlUt’vnoN. 
t'hapl.il recoaimemls a .solt mixture 
of m.irlj earth, lirst soaketl in 
water, and then kni adeu with Ire-li 
horse-dung, as .1 vei'y excellent 

CU.ltlllg. 

'I'he valiiuble method used by 
Mr. Willi.s, of Wappiiig, to secure 
ur repair bis retorts used in the 
distillation of phosphorus, deserves 
to be. mentioned here. The retorts 
nre smeared with a sointioii of 
borax, to which some slaked lime 
li.KS been added, and when dry, 
tliey lire again smeared with a 
thin p.iste of slaked lime and lin¬ 
seed oil. This paste being nude 
soniewhut thicker, ia applied with 
aucceas, diiriag the diatiil4tl0U| to 


mend suuli retorts as crack by the 
tire. 

COUM.T has never yi*t been 
found ill a pure ct.ite, bin always 
as an oxid<“, i oiiibiii'-'i w Ith other 
metals, m the tbroi ol a siilphiiiet, 
or enniLiiie I vitli rin .icid. S'h kel 
is very treijm-ntly i-oiobined with 
i ob'ilt in tin* same me. ' he lol- 
hiwing 1-. Mr. liaguier's method of 
ti eating tlie ores of cobalt ami 
ni’fct'l, an.I ol separating tlie-iu 
jiiet.i!> liMui 1‘rM 1*1 ofhi" ; -Ilo.iit 
.iiiil piil\eri/'.e (he npoei.il c.d'ed 
and dis.solv e it 111 mine e,id; 
ev.iporate (he'.■■intiou i oiiM.ler.Jilv, 
(h.it the ai.senic n>a\ ."uh. ide 111 
the form of .in oxiiii* , p.mr into 
the Tem.rninig cle.ar solution, lirop 
iiy drop, soiiii' (.11 iiiiii.ite o| soda 
to -eparate the aiieiii ites o* inm, 
I'.pper, ami cobdt, till Mn- p-e< 1- 
pit.ir.' be, ouies green , .lod ,i.s -.ooii 
as this .ippears, the solunon .should 
00 lo’iger tout 111 any other luet.il- 
lic I'l.'tier ib.iii .ii.aiM.ite of nickel 
ib'SrjIieil iM nitric acid. I'iien d/;- 
(■•imuo'i; this .irsi niutc, h\ p.issnig 
a inirent o» hvdro.sulpliiiictte.l 
g IS fliroitgii the hipim , till it ceases 
to beioiiie tiirlod ; lilt, r tlie liijiior, 
heat it to dri'.e oil' the excesa of 
''illpliiircited liydrOL'eii, anti l.iatly, 
.sttiii.ite il w uli c irliosicte ut soibi 
to obbiin a pure mrhomti' of 

1 . it'K \ it 

NVi- treated the .simple carbo¬ 
nate of iiu kel with oxalic acul, to 
sep.xraie .iiiv paititles ol oxide of 
iron til'll might hate rem.nned in 
nniini with It. Be look an oiin, e 
of tins impiiie nx.il.ite ot nickel m 
powder, put it into .. stoppereil 
bottle with conrenii.ited aiumoru.i, 
anil sliook It; solo lion took pi,ice, 
giving a very line vadet-blue. 
Ihi^ .-.(iliition kept in .icliisevf8.se], 
depri..iteil m a few d.ivs very fiiin 
cr^-staks ol the s.niie colour, but 
without .I'ly .ippiient .scpar.xl.im 
of its i.oii.stitiient parts. W e ob¬ 
served, however, thit when a por¬ 
tion of the violet .inimoiiiac.il solit- 
‘ tioii h.xd been eKpo.sed to the air, 
it gradually changed to .1 green 
salt as it diicd, but .‘uirruanded by 
another s.ilt eipiully dry, which was 
rosiM'olourcd. 

We, therefore, dissolved a fresh 
portion of the impure oxal.ate of 
, oickel u ammonia, aud let it r«^ 
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main exposed to the air. In twenty- 
four hours much of the blue colour 
was lost, the red began to prevail, 
and a copious greeiii.*ih-biuo sedi- 
iiieiit fell to the l)ottoni. Ou fur- 
t!i«T exposure, \vr obserred, that 
111 proportion as the animoiim was 
dissipatetl, the solulion became 
redder, the, sedinii'iit iiicnviseil, 
and its colour pa».‘<ed into a dark, 
green. This sedinieiit had a erjs- 
talhue form, appearing in p« lli< les 
lit needli’d and sitkj clusters on 
the sides and hottoin ol the vessel. 
In three days the M>p.ir,tHon was 
complete, the li>]iiid, now ol a deep 
rose-colour, hanlly g.ive any ain- 
moniai ul smell, and was deeanti d 
from oil" the c^^^t'^Ilme ''ediment. 
The latter was ri'pe.itidly rinsed 
with hot water without dissohing 
in It, in the stu illesl degiee. 

In this wav we siu-ceeiled in pu- 
lifyiiig the cob.ilt eonipletelv; .is 
the red .sol.ition of this im-tal r»‘tains 
none ot the nickel, or .it lea-'t a 
ver> nniiiire (piaiitity which si 
ji.'iratcs spoiitancoiisK in a few 
hours, w hen the red liquid is largely 
diluted wito wat'T, lor the uNnlate 
of nickel i.s niniost enlirelj iiiso 
lubh; ill it. There is soiuewhai 
ni'.re dilhi iiltv in depriving the 
green M-diiiu'iit of uval.itu of nickel 
of I v»-ry attoii of col) lit. To ellect 
till-, it must be dissolved, as at 
tir.-.t, with pun nmmoin.i, e.spo.sed 
to the air till the green i>ediriieiit 
has .separ.ited, and then riti.sed 
with hot water, the water contain¬ 
ing the colialt, lieeomnig a slightly 
ro.se coloured, and the iiisoluhle 
OK.d.itc of nukel becoming of a. 
purer green. A repetition of thus 
uper.itioii two or thri-i- times, will 
separate every atom of the oxalate 
of eolialt. 

\t first we employed concentrated 
iuninoiii.a, w'hich lu.ide the experi¬ 
ments rather expensive, but we 
found that a more ililute aminoina 
would answer as well. The mixed 
oxalates of cohnlt and nickel should 
be riibhed with it in a mortar, and 
the whole should then he poiirial 
into a phial, and frequently hliakeii 
till the soliirinii is complete, which 
Tii.iy be a.vsisted by a gentle heat. 
When theainiiinnia is conceutiated, 
the colour is violet; but blue, when 
more dilute. Tliis, by exposure to 


.air, produces, as above described, 
the deep red solution of oxahite of 
eobalr, which, by slow ev.tpoTatioii, 
cry.stallizi's in iine garnet-coloured 
neeilles, which are readily soluble 
in water, but more so when lieatiul. 
Aiimioni.i i.l-o dis.solves these erjs- 
tal*!, both w.irtn and cold, niid the 
solution due- not deposit an atom 
of nickel, vvbich is a murk of its 
puruj. 

Whfu this oxalate of cobalt is 
c.ilciiied, it le.vves .i deutoxido 
w liK li di-soh'€'S 111 .strong luiiri.itii' 
.acid, witli diseiigigcineiit ol clilo 
line. TIu* solution at fn.st is green, 
A- if It lO'it.iiued iron or nickel, 
hut tills colour is only owing to the. 
ailniixtiire of the yellow of the 
rhlornie with the natural blue of 
the piiri' iiiini.iTe of coh.ilt ; and 
accoidirigU the liquid hecoriics of ,i 
vci\ pure blue, ,is soon as all ilie 
coli.ik h.is been brought to the 
st.ite of pi-i)to\ide, .iiid the chlorine 
la expelled. It the blue muriate i.s 
exp. >sed To the .lir for .-.ev eral days, 
I lie excess of acid i» di-sqi.ited, 
the colour deepens to violet, and 
in time would probably become 
red, us liappi us when w.iter is 
added. 

On the other hand, when the so- 
lutuiu is coiii'eiitr.ited by a gentle 
heal, it takes a pure blue colour, and 
leavesare.sidii'- of the s.viut; which, 
on the addition of .i little water, 
forma a rose-coloiinal solution. This 
.ag.tiu becomes blue when heated, 
and iiiucli cimi entr.ited, and then 
crjstallires sponl.ineuuslyiiit(i be.au- 
titul ruby-coloured prisms. Tbe.se 
crystal.s of muriate of cobalt are 
not delique-oemt if pure, nor doc.s 
the mother liquid yield u deliques¬ 
cent s.ilt, unless the air i.s ex¬ 
tremely moist, or unless any nickel 
i.s present; but if this occurs, tin; 
liquor beconie.s green. It is, there- 
fori', to the pnxseiice of nickel th.it 
tlie supposed deliqiieseeiice of mu¬ 
riate ot cohalt is to he attributed. 

It .appear.s, therefore, from tlie.se 
experiments, that cohalt and inckel 
brought to the st.ite of oxalate, 
and treated by aiiimoiua either 
eoiiceiitrated or diluted with two 
parts of wati’r, may be Mcp.irated 
from each other; and wc conceive 
tliat the following ia the explana¬ 
tion of what takes plocu :~the9e 



two oxalates are clianpred by soln- 
tion in ammonin into triple aalta of 
oxalic acid, amiiioma, and the ni<- 
tallio riM’dti. What piovcs it, is, 
that niter the extraction and se¬ 
paration, tlicy both Rive out am- 
inoina by the addition of potabS. 
Blit the anuiioiiiacal oxalate of 
nickel whiili dissol\i's so well in 
aiiimuina, is «{iiite iiisoliibln in 
water ; and on the other hand, the 
corresponding salt of cobalt dis- 
sulies readily both in aniiuonia 
and ill water. Jlence, in projior- 
tioii as tlio e\i'i'.M .4 of aininnnia eta- 
por.'tes by exposure of the coin- 
poinid bolution to the air, the first 
pveciiiitate that falls down is the 
triple h.ilt of nickel; ivlnlst the 
salt of cobalt reinaiiiH till the far- 
tlu-r evaporation of the mere water 
iu’cc.ssary to its solution. 'J'liere- 
lore, it IS of adv.mt.ii'e not to wait 
t«io long before the first deposit is 
reiiun ed. 

As .i proof that it is the excess 
of aiiiiiiniii,i n Ini'll holds the oxalate 
of nickel in solution, it may he 
adiled, that the coinpoinid solution 
will rmiain nni hanged lor months 
in a vess* I herinotK allv scaled; 
or it thev ivjstalli/e, it i-i in mass, 
and M illioiit .lilt \isihle separutxoii 
ol one .salt Irom the other. 

Culi.ilt in a pure state, is of a 
htcel grey colour, with a tinge ot 
I I'd, <in<l a tine close grain. It has 
.1 graiiiilatid frai tiirc, and is easily 
Inokeii and pnl\en/.ed. Its spe- 
I'llie weight IS betwi-en 7.700 .ind 
aud7.bll. It requires a very in- 
teii«e heat for its liision, iiearlv 
equal to that iieci'ssary to melt 
(ast iron ; when heated in contact 
with till* air it oxidates hefoie lii- 
s 11 , 11 . Phosphorus renders it \ery 
li'Sible, and eonverta it into a phos- 
phiJiet. It unites to sulphur wiUi 
dilliciiliy, but lery well with the 
ulk.ilinc suipliuiets by fusion.— 
A\hcii alloyed with metals it ren¬ 
ders tiu'iu granulated, rigid, and 
brittle. It is atlai.k.eil by a greater 
number of the acids, and unites 
with the horacic acid. Its solution 
iu dillercnt aiids becomes green 
when heat4‘d, and Iroiii this pro¬ 
perty it is used as .in ink, which 
when written with on paper is in- 
xisible, but hi comes iisible when 
gently heated, and disappears AVhen 
\U 


cold. It takes fire in oxigen,itcd 
muriatic acid gas. It colours glass 
of a fine blue, it unites with pla¬ 
tinum, gold, iron, nick'd, copper, 
and arsenic, by fusion ; but silver, 
lead, bismuth, and niei ciiry, refuse 
to unite with it in the diy way. 
In its purest skate it is not only 
obedient to tlie magnet, but if we 
in.iy trust to the aci uraev of some 
experiments made by Kohl and 
tv enxel, it may even''receive a 
in.-ignetical attmetivo pow'or. 

Nitrate of potash oxidates cobalt 
readily, it dctnii.ites by the Mow 
of a liaiiitner when inixed with 
oxigenated muriate of iiotush. It 
produces fine colours in porcelain 
I'liainels, iirtitiri<a) gems, &c. 

'ilie most reimii'kalile production 
of Alderley Kdge, in Cheshire, is 
eob.ilt ore, which was very recently 
discovercfl here, 4'xistirig in the 
red .sand stone. It had long been 
unnoticed, or cm ployed iu mend¬ 
ing the roads, until a iiinier, who 
had worked upon the eonthiciit 
.ind seen the robiilt ores of S.ixony, 
first discovered it in the estate of a 
gentleman in the neighbonrhood. 
The attention of the tenants ol the 
Alderley mines was then directed 
to the .suliiect, and the eoli.alt imiie.s 
wc*re let lor one thous.iiid pounds 

f ii*T nnmnii to .a cornpaiiY near 
’oiitefract in Vorkshire. The pro- 
imetor ol Alderley Kdge is Sir 
1. T. Stanley, harl. whose ground* 
and seat .ire in its iiiiiiic'di.ife ii- 
ciiiitx. The ores ol eob.ilt, so va 
lii.ible to the m.uintaf tiires of por 
celain .uid paper, aie very sixirce 
111 this Island. Thc>y h.ive hc'cii 
found in small ijuantitu t> in Corri- 
wall, eliielly ot the kind c.ilb'd 
prey eob.ilt me, which conl.int.* 
cobalt combined with iron and -ir- 
seiiic. The oit* at Alcterlev i'' the 
black cobalt oi'lire nt miner.ilo'Ti'Is. 
It is in the toim ut ^-raiiis, ol a 
bluish black, itdour. The best spe¬ 
cimen.* ill Colour and iippearancti 
resemble grams of gunpowder clis- 
sennnated in red .sand .stone, or 
lying in thin se.inis between tlio 
stoni', which has a schistous or 
slaty Iractinv. It lies tioiii I'ight 
to ttui yards under tin* siirf.i. u, 
and is pot uiit in thin piece*, and 
separated atterw.irds as much a* 
possible li'Oiu tlie stone it U thei^ 
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parked in tubs, and aent near Pon- 
t<*rract, "whcnj it is mauul'actured 
into smalt. 

thu confusion of ininoral 
sllbstlln('l.■^ .it this pla<-t*, thcri- an- 
soiiio distinct teatures of rngulaiitj. 
'J'lit* I’ohiilt orn is str.ititind ; and 
thoUf'h lu-ar, is .si-parati* from the 
•itluT oil's, it IS rhii'lly, if not eii- 
tiri'lj, in till* ri'd Sinid-'^toin'. It 
lies lu-ar On- Mirf.nc, and is om- 
lU'Utlj of 1 iti r lorumtiou than the 
other part ot the hill; as the Te«l 
.■'inul-.'-tone, where ii i.i found, 
l><". upon or intersects tlie 

II lute. 'nie lattir :>t.ine i., the 
I'ef'O'.if 01 j ot (lie iJth'T inetaN. 

'I he ijii.il.t j of till’ si'i.ilt produi ed 
from thi' Ciibait cn ■ doe*- not , qti.il 
Tl; It ill. nil' IroMi foTi iK’-i eohalt. 
U lu-tliev th-' :i lenont arno Irnm 
ilie ii.iLii'i oi* the or' , or .some 
ileJei t ill til. proie.^s oJ separatiou, 
1u.i\ be JiI'l.itt 111 , t'.di.ill !•' niie of 
till i.io ' r' fitotoiy niel.ih in tlie 
han.’- il the ' hemn il aiialy.it. It 

i> -1) iij;iji'..li i.i‘m''iinil wirli 

ii'i'U, 111. bel, and .ii-iine, tlia'i i:s 
M )i ‘1 '•T,,),i jii a -tire of pelt'vt 
p ini', i'> .1 jM '• "j 1 •iiiii.Mn*; (rvi.it 
« ’.I'e. a.’,I lie ial-'d v itli i onsider. 
.ib' i I'l i.h.. Col).lit, m Its nil' 
({.Jin' ' .1 111, ii i.Ofc Ill'll >i[iplu'd 
to .I’lj n.etiil i>iii|>)-<. \iuoii'{..t 
a I in Ml iiiiii. 'i, itjbeL ores were 
Jie.j'. k' o'.ii iiet'jri' tin M* natiue or 
o V' iv i 1 1 ! 'll. Fiininif; fre 

ijiiei! M . 1 ii'.u b -lul)- t-iin e > a^'i (i .s 
tile I’ji L.iliic \fiii', vdnrli 
t'leii I'riij'M in tlie iiiinei, .iiid 
Oi'i’..'.ionesi tbi 111 mill'll troulile, they 
i alb'll It udibi/, th * llaiot* of a 
teal till li.riivii;, the (•.einii'^ ol’tiiO'e 
suoteriMiie.!..! .I'lOit’—; apaiied . ho'e 
M'iek-ed ni.u hiM.iiI'l'is tlie.r piie.-ji'. 
had <1 Latin lorm of pr.i>, er, 
in who h In- ii styli-u ('.jIi.i'ii".. 

III ^ ork-iliire, where matiy .S imih 
■ w'lirds are ref.iineil, I'puir.uit nu'.. s 
still appal the te:: died iiiiagin.itioii 
of rliildren with tinr tin niiied 
uppvoai h of t 'obhij. 

tJiydeii c'unbmes with ecibalt in 
two propoitions, totnuiij^ I tie ih'irk 
liltic pioioKide, and thehl.icL deiit- 
oKide. 

'J'ln* phosjihate of fob.-ilt in ,in 
insoluble purple powder, wlni’h, 
when treated w-ith eight parts of 
gelatinous ahunina, produces a blue 
pigment, a subistitutu for ultra- 
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marine. Oxide of cobalt has great 
etlcct ill roloiiring glas.s, one gr.iiii 
gives a full lilue to *210 grams of 
gl.'iss. Smalt and azure tiliie aro 
merely cohaltii' glas.s m tine pow¬ 
der. Z.alfre is a flint pewder, and 
an impure oxide of cohalt prepared 
by cah'matiou ot the ori'S. 

COIJAUIS. .\n im.igiiiary die- 
inoii supposed to obitnit t uud 
destroy miners. It gate occ.'Lsion 
To (he metal cobalt being so ii.mu'd. 

('UCi)LirK I.S a miner.il ot a 
gt.’eu colour, eonsi-tiiig ot sjiliea 
.'ill, lime 21, magnesia ll), alunii.ia 
oxide of iron 7, oxide of man¬ 
ganese 3 , lu'^i 4.5. Specific gra- 
tir\ 3.3. 

CtKIJ-IIN 11 VL was at (iv-.t sup- 
po'i’d to be a gram, which name 
It still retains by wav of eniini'iice 
.'imoiig djer.s, hut ii.ilur.ilists soon 
dii-coveri d that it w .is an iiiseet. 
It it brought to us from Mexii o, 
wheie the insect Uses upon dit 
feient spei les ot the opuntia. 

I'liie I oi'hiiif.il, V. hull Ills been 
well diied mid jiropeiK kept, ought 
to lie of a prey lolour iiu'lming to 
purple. I'lii' gri y it owing to a 
pot.del which cotev'. it ii.ifiir.ilh, 
a part ot wlm h if still ret.ii.is ; the 
j'urjile t ii'ge prot’eeds Irum the 
eiiim.r exti.u ted by llie water m 
wliich it li.is bei u killed. Coclu- 
lif.il will ki I p .1 long time in .t .liy 
plai.e. Ill Hot .says, tli.it he trn d 
>oiiie, one iiiiodii’d and Ihiily ye..is 
old, and lound it prodiu'e the .samo 
fiTei t as iK'W. 

(.'oi’.'in.eal, .iccording to Dr. John, 
Luiit.inw 


t'oliiuriiig matter . .‘jO.O 

Jelly.Ih .'i 

\V a sy' fat . . . . l(I..t 

(lel.llillOllS lU'llt. C . Ill) 

.Shiiiiag iii.itti r . . 14 0 

li.ilts.t.a 


loit.d 

roTiC !i I ft I'M inr m n \ l il— 

vV muda'inal pi int, the liilii'.ion iil 
the root of which li.is lu'cn u 
le, Sir D. Ilonu', to li.iie the virtue 
ot .illeil itiiig tlu' p.nu ul' goui. 

Ct/LOPHDb 1 I' I'h V miller, ll 
consisting of silu.i35, aluniin.i l.'l.'i, 
linii: 29, magnesia (i.5, oxide of 
irou 7.5, oxide of manganebc 4.75 
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and o\ido nf titanium 0.5. SpccUic 

1 . 

Tlic of the 

in'nbun, Itc^idus ilii* pi'culiiir 
hitU'V priJM’Hiit* railed oallt'in, coii- 
t.iiii <»tlu*V vcKrt.iliIo pro- 

duilft. (l.ulrt loinid «>1 pans of raw 
t )i!( !■ to tviiioiM ol b gani, 1 roe.iii, 
i rvrla(ti^«‘ latter jiiiiu'iple, 5..'> 
i; tjiii' ai id, 0 1-1 .tll^urueu, 43.5 librous 
inMilulile matter, <i.id O.SU Ions. 

Tliere is ,i \oliitiio fraijraiit prin* 
ripie aiiiin;; lioiu coll'ee whilst 
iij.isiii'p,, of wlijoli the naturp is 
II )t thoiOiiKiib known. In .Siiri- 
ii.mi, till' l)ii(ili hang up the rodeo 
ioi tMo ^"‘ars in bags, bi tore using 
it, .aid roiisider it as greatly iiii- 
])'. .nod m llatoiir tlierebj. 

C'lidei- is diiiiitH, seil.itito, .'itid 
aiuriectoi ol npnitn. It siiouUl be 
('i\t 11 as iiiedii me iii a ytrnug in- 
fii.siuii, .iiid IS Li-st cold. In sp.is- 
iiealir a.sthnia it lias been parluai- 
lail\ M-rMieable; .md it li.is been 
rei iiiiuiieiided in g.aigreiie of the 
eMreiiiilus tiiiMiig iroiu h.ud 
diiuking. 

Cdhl'iSlON, (AiTKiiTioN ok). 
Si e A (miisios. 

CliHOliAI'ION. 'Hie continued 
re iiist.lbitioii of the same lupiid 
h'oiii th.’ s.ime rnaten.il.s. 

('Ol.t)J'l! VK. 'J'he brown-red 
oMile ot iron, wliii.li reiiiiiuis afti‘r 
till aiatill.itimi ot the aiid from 
■sidph.ib* ol iron: it is used fur 
lioiishiiig gl.i.ss .tinl other siibst .nices 
b\ .iili'ts, who I'.iU It iroiiib, or 

eroi'iis 111.1111,s. 

l't>l.l). The pniJilion of heat 
The lollottiiig eaieiiuieut would 
make u .ippear .it lir.t view a.s it 
eoid nm.sisit d oJ p.irlu h-s ol mat 
ter, .1' li.is bi ell supposed of he;.t, 
tboitj'h, oil flirtin'! i oiisider.itiim, 
the iiiea will .ippe.ii totilly uo 
touii.led. A pnee of no being 
jilaiid HI the fm us of a romuM' 
iiniror Jowirs ih” tin riiioiuett r 
pbii eil 111 the I’lirus ot <i inn ror 
jil.ued opjicnle. liut this arises 
not from any Irigoniic p.irtirlee 
loiiihig from the ire to the 
tlieriuoineU*i', hut by tlie abstrac¬ 
tion of eiiloi'ilic p.inirles lioiii 
llio therinometer by the ice. U 
the tlieriuoineter had been at a 
lower temperature than the ire, 
instead of tliu mercury ^iuluDi; it 
would have ruuu. 
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COLOPHONA’. Colophony, or 
black resin, is the rc.siiioiis icsi 
duuin after the distiil.itioii of the 
light oil, and thxrk d.iik reddish 
balsam, from turpLiitme. 

CDIA MBIC ACIIJ WMS first dis¬ 
colored by Mr. H.itchett. Tin, ac¬ 
curate analyst being lugaged in 
ex.iuiiuiiig and uiiaiigiiig some ini- 
iieials iu the Britisli Aluseum, 
ohsei\cd a Hpeiiuieii of ore which 
greatly reseiuhled the hiberinu 
croinatc of non. It appealed that 
the luhier.il in quest.on w.i.s sioit 
from tile iinnes ol Masaachusets, xii 
Nurtii Auieiica. 

Mr. Haieliett describes this ore 
a.s being ol -i daik Inownish gicy 
extenially, and luorc incluiiiig Iu 
.m iron giey iiitenially, the lonpi- 
tudiiial frartiue he toiiiid lamcl- 
bited, and tlie cross traiture had a 
line gram. Jls lustre \v.is iitreoiis, 
slightly inclining lu some p.ii ts 
to metallic, modeiMtely haul and 
\ery brittle. The colour ot the 
.stuMk or pow’di'r w.i.s dark ihoco- 
latc lirowu. 'JJic paitides weie 
not obedient to tliu magnet. Its 
sjieiific gril^ity, at a temperature 
ot L'.ihrenlieit, Mr. U.itchetc 

louiid fa be .5.‘.MS. 

.V senes of acciirali* expeiiiiieiiN 
m.ule by its discoieier, prove tli.it 
fins (lie fiiiisists of non tombiiied 
with A new metallic acid, winch 
iiiu.-,titittes more than Ihree-toui(hs 
ol the wliole. The mode of au.x* 
IjMS wa.s .'.s follow.s; One part of 
the ore. rcdiieed to powder W'as 
miveil With five times .‘ts weight of 
carbonale of potash, and fused in a 
.silvir eriu ible. An diei\eu’nco 
took pliice during tln.s proce.s.s 
Will'll th.s h.id siibiuled the whole 
WM-. pinii'i'd niiti .1 proper vessel 
and sidleied to cool, liiuhiig dis- 
tiilid wMter w.is thi’ii pinned iijion 
It, .lud the whole w.us tiMiisleired 
upon .L iiltiT. Till' iiisolubli' lesi- 
duuiu w.is ri'pe.itcilly washed in 
distilled watei. Tlie filtered tluld 
wii-, now biipersaturated witli iiitiic 
acid. The result ot which was a 
w'liite flocinlent piecipit.ite, wiiuii 
was ci'liiuibic ai id. 

COMliIN Al l() N. Tin’ union of 
the particles of ddfereiit subi,taiict s 
by cheirnc.il attraction, so as to 
form a compound possessed oi uowr 
propertius. 
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COMBUSTIBLE. A body which, 
in its rapid union with otlicrs, 
caii><cs a disengagement of ht'at 
Hiid light. I'o determine this 
lapidity of conibinaliun, a certain 
elevation of temperature is neces- 
hury, %vhich dillers for every dif- 
iereut coinhiistible. 

Stahl adopted, and refined, on 
the vulgar belief of the heat and 
light coniiug Iroin the combustible I 
itself; Lavoisier advatn ed that! 
the heat and Light proceeded from 
the oxygenouii gas, in air and 
other bodies, which he regarded 
as tliij true jnihidum of fire. But 
many eoniLui)til) 1 e:> burn together 
without the presence of oxygen, 
or of any an.ilogoiis siipprnters , 
ns chlorine, and the adp-iicrs to 
oxygen, b.iie been railed. Sul- 
phiM, lijdrugeu, carbon, ai.d a/.ote, 
are as nincb entitled to be .**1311 d 
SHjipnt'li I as owgeti and chlo¬ 
rine, for potus>iinn bums vividly 
ill sulphuretled hjdrogin, suid 111 
pill v>iiii‘; and most ot the metal', 
bum with Milpbiir alone. lle.it 
and light are diseng.igcd, wirii a 
ehaiige of propertie.'i, and recipro- 
cal ‘.atnraliou of the cunibiiung 
bndii .s. 

,S mild logic wnuld )iJstify us in 
regarding oxygen, chlorine, and 
lOiline, to be in reality combustible 
bodici ; perlirips more so than 
tliu.'se siib.st:iiicc.. vulgarly called 
1 oiiibii'.iibie. Experiments prove' 
th.it light AS well as heat, may bt; 
alfcrded liy oxygen and chlorine. 
Jt till' body, tlierelore, which 
emi!.., or can emit, light and heat 
111 copious stieaiiis, by its actirai 
nil latui-, be <i ciiiiibiistible, then 
chloiiiie aud oxygen meiit tb.it 
deMgnaticjii, as much as ihaicnal 
and sulphur. A/ote is declared 
to be a simple liinunlm^fiblt, ^ et 

Its iiu'cli.niical condensation proves 
that it can aih.rd, tiom its own 
resources, an nii cindesceut heat; 
and w'ith chlorine, iodine, and me¬ 
tallic oxides, it forms compounds 
possi ssed ot coiiibusliblt: proper¬ 
ties, in a preeiniiieiiC degri'e. 

Combii.stible-i liavf' been arran¬ 
ged into Simple and (uinpuiiiid. 
'J'lie lorrner eousists of bydrogen. 
Carbon, boron, sulphur, phos 
pho.'os, and nitrogeii, besiihs all 
the metals. The latter class com- 
IbU 


prehendfl tlio liydmrets, carburets, 
siilphurota, phospliurets, metallic 
alloys, and organic products. 

('O.MBUSTION is an operation 
which we constantly see going on, 
and yet it is but of late Uial any 
rational account could he giieii of 
It; AUd there are .still ciiciim- 
st.inces respecliiig it winch me but 
very imperfectly explained. \\ e 
see dry piece.s of wood, winch ti'cl 
cold to tlie touch, wLu'u a light or 
fire. 111 any shape, is applied to 
them, begin to hum , heat .iiid light 
.ire at the same time emitted, .md 
the wood IS lediutd to asbes. 'I'hi' 
sAtiie may be done to co.ils, to diy 
grass, to paper, Iiikmi, hemp, cotton, 
and a variety of bodies. Spirits of 
w'ino or oil may 111 liku inaiiiier be 
burnt. 

Dr. 'riionisoii tbu.s cleaily ex¬ 
plains what IS nie.uit by i-oiiibus- 
tioii : ** When a stone or brick is 
heated, it undergoes no ch.mge ex.- 
eept an augmentatiou of tempera- 
turi- ; and when lett to it'.elt it 
Moon coohs ugiiin and becomes .is 
at first. lint with combustiLle 
bodies the ca.so i.s very Oiileieiit. 
\V hen heated to a cei tain degree 
ill till' open air, they suddenly he- 
(oiiie iiiueh hotti'r ot theiiiselv e-., 
I'ontinue tor a eoiisidei.ibU' tjiiio 
intensely hot, .sendiug out a copi¬ 
ous stream of caloric and I ght. 
'fins emission after a certain period 
begins to dimiiiisli, aud .it l.ist 
ceasi;.s ultogetlier. I'he 1 ombiisti- 
bie body has now iiiidi'rgone a 
nio.st complete change, it is i on- 
verted into ,i sub'itaut e pu.ssessiiig 
very diHereiit propi rtu s, .nut lai 
longer cap.ible ot coinliustimi.” 

\V liibst this operation is going on 
there is a cun ml of .nr proceed¬ 
ing towards the body which is 
burning. It h.is been ascertained 
th.it the oxygenous part ot the air 
enters into iombiiiatioii with it, 
and i.t so;>arnted from the nitrogen 
ut tlie air. lii general luinbiiS' 
tioii eaiiiiut go 011 without a sup¬ 
ply ot ,iir. If an I'xtmguisher bo 
put on u candle when rlic supply 
of .lir IS exhausted the c.iiKlle gm-.s 
out. If till' I'Xtingui'.lier he soon 
removed, .1 part ut the wick is 
still red ; but it it reiimin over thu 
i'.indk’ a suihoient time it is tolally 
t'&tiiiguxshcd. When churcual is 



C O M- 

niade by parHy burning lb<* wood, 
111 ordi-r to oxtini'iiish it atter il i > 
riiarr.'d, iMrtb l^ lioapad up ovor 
It, whoii 1 hi> supply ol air is cut 
oir aud tlia burning (.uaics. in 
.ilu^rt, by uliatijvfr way i.v- sinotljur 
It j'l r, bo lli.it tli>‘ ill!' bi' dc-tiicit 
.ifii'b,. It is put out On IliL' othor 
band, ivlicii uf < .iiisn a stiraiii id 
•111' to ]ia.ss lii.tiugb •! lire, wlictiici 
by blo\..ii.‘g It \, itli a liL-b.iws, fan¬ 
ning it, or any oUn r v. .ij, Ibo lire 

boiiis iiifiri; iiiioiiti'l’,. 

'Jbo iHI of o’li .iliaospborc is 

iii.ido up t'liifil', ot tno III sf.inros, 

owgi'ii aiiil l.ydiogcii, < oniiiuiod 
ivirii a bilge purlioii ol labii'ii', 
niaili ]»rejei'M*s tlu':ii in tlieir 
aeiiloriu i.t.itc ntberwi-.e they 
noiilil be< •».-‘e Mjlid. Noir, when 

I iiiiil.iist'ou i.i! ( • pbiCe, it IS as 

eeit.i nctl, tiiai tlie o\\g»-n ol tin: 
•iiiji.,•jd.ere 1, aejiar.ited lioni the 
I'lidi'jgi 11, and Ciuei •iiiti eoiiibina- 
iKiii wu'a tbe bii(i> v.li:i h is liiiiiir, 

• iiu., i s iiiiii.niiily pl.iee 

n b'.'ii boui' s itiv' t'oiuii iisi'il or 

i. oiublnd, b( .It Is loioed out, tlie 
oxygen giuu[; out all the lie.it 
irbi. li IS Ic’lt .It ta.it time. It li.is 
ahe IIIV bet n blaltsi, tli.it tlie niiii- 

j. risiuon ot ..ir nill give out bot|i 
iieat .Old lif.,lit, iiiiil by tbe tixygeii 
nuinijg with tlie i oiiibi’stible body 
till y viro bolli gueii nut. .V poi 
lion ot ilie Iigbt, .iml indeed often 

II iiiUf'h i.itger {K.ilii'iioi llie light 
emitted, proeceds iroiii the fian- 
biistible bO‘l>. liiiis leoie light 
ni.iy be giieii out by buiniiig a 
iiii'ge eaudle tli.iii b> a (ire, .iiid 
>et tbe ijiiaii 1 d> ol oxygen lou- 
Miiiiia by tin- lire will inlinitely 
exiled tb.il i onsittiied li\ the e.ii;- 
dle. 'the oxyulii, lioweiei, com- 
biin-s witli the eoiiibti •tibie, tind 
it It he wood rr other matUr eou- 
sisiinr, o; e.iibon, ihe laiboiiiR 
ai '<1 n> foimed bj lai uinuii, w liu b 
is eatned by the xtie.nii ol air up 
till* ehiinney, or is drsBip.ited on all 
bides loiiinl the fne. ii a ih.ir- 
e-oal iiie be pat lu a mii.JI looiii 
wdiei'e Ibeie r. no >vnt lor the 
g'ls formed by lunniiistion, the 
roiuii will be lilb'd up, and a pet son 
bleeping m ic ui.iy be nesr.i'yed by 
breuChiiig It. ."siah nn'ei fi'iiate 
aeeuUMts Ikim' too oltin oi ei.vred. 
The suiuke that aii.se.s from a tire 
is merely tJUo water or uiOi.stiire 

lai 
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converted inlo va}»fnir mixed Tvith 
a .small poitioii ol raibon. Henci*, 
when a hie is made iroin cli.iieoal 
or Coke, when* all nuii..tiire lias 
previoii.sly been db-.sip.ited, there 
is no smoke piodiited. li a little 
water be ponied iiu toals the 
Mnok(‘ will be gn-atly iiiereitsefl. 
(jreeii wood prudiires nmeli smoke, 
and SO .ilso does w'et bti.iw. 'I be 
Ibnue piodiued Iroiii the tire is 
merely the smoke ignited or 
Ininic by tlie lusit, and only that 
]iart of it IS ignited wliiili comes 
lu eoiilait uitii th** .nr. 'j'lie tlame 
of a bim^i or eandle may be < on- 
liideri'd a^ <i tube or a I'oue of tire, 
tile hollow part of w hich is tilled 
V, itli the vapoar wlinli is not in- 
tbnned. It assumes the torm of a 
cone, breaiiM' the i.ipour heing 
gradually con.snmed as it riae.s, the 
iiuantity i,s iesseni'd tn it.s dimen- 
sioiis. The vapour is lendered of 
less specihe grav ity th.in the .lir, 
.iinl so is the tlame or ignited v.i- 
poiir, and consequently it uses 
ujiwoirds. 

Any contriv.mee hy wliuh air 
niay be more tn ely •idimtted to .i 
liody in a state ol conibustiou 
iii.ikes it go on more .utively. 
Hi'iiee the .idvantage ol Argaml’.s 
l.iinps w hii'h I'll ell e the .in into a 
hollow' within the tlame, by wliuh 
iiiCfins oxygen may enter into it 
externally aiul intiriially. J.urd 
I'oehr.ine's himps, bv exjioMiig a 
largiT suif.Ui' to •uluiit oxygi'ii, 
weie ail iniprovniieiit upon tins 
coiimiuu lamps lu the .stri’et. 

Jl a hndy hum m euiniuuu air, 
of wliiih (Illy nne-loiiitli paiL 
(('ll* ists ot oxygen, it may be ex- 
[M'lted to hum much inoie ai- 
tively and vividly in oxygen ga-. 
rill, IS tbe e.ise, and a body made 
lu bill'll 111 a phial of oxygi ii gas 
giv(‘S out a biilliaiit light vvhu h is 
d.i// 1 ii:g to the eyi. in a ])hi il 
.>f oxygen gas il a piece of mm, as 
the spiLiig oi a wat'h, he lutiodu- 
red, and by any lueaii.s hie be ap¬ 
plied, it Will bla/.e witli the uimo.st 
veheineiiee and give out mu.st bril¬ 
liant sp.irl.s. 

Some hodiei have such an 
attr.ictiou lor oxygen tliat, in their 
onl’ii.iiy iti', they will di'av» it 
to them and i c intlamed. Of this 
pliosphnius IS au exumplcw Thid 
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snlj<4tanc(’ miisl be kept in Abater, 
fnj«i it a itiiiiHcl be rAposrd to tlic 
air It Mill .-moke ainl be i oiison!n.l 
o( itseli. Il letter- be wriiten 
\Mtii it oil a Wiill ii pik'i e ot bo till, 
they Mill be liniiioeii- in the I'.iik 
until the pbo-plioin- be eoti.-ii 
iiieil. "W lieu .iTi> evpeiiiiii nf- .n,- 
tiled wilii rlii- -iiIi.st.iiK it iii(i-ir 
not lie held but <1 Aery -iiorl while 
in tile li.nid, aa the he.it ol tin- 
hand A^olllvi be miIIk leiit to i .m-e 
it to burst into a Ibmie, and n.lba'i 
:m iiijiiiy. It inOkt -])eedi!\' be 
})Ut bai k into w .iti I, ta lowi-i n- 
teinpeicituro, and it may ayani i i 
mm'iI. 

'Ibe Ras Wiiiib i- nupJoyeil to 
liRlit tlie .-treet-, i.s Hot <•' mlm-ti 
ble simply b} its< 11, and <aily 
vheii iDiM'd AMili owiti'H ; heme 
only that [lart nf it wliub iiniies 
in euiitai.t with Ibe an i- iiiilained, 
and tbe llaiue doe.* not run abnij^ 
the iiderioi' of the pi]je. Avtiieb 
convey It. 'Ih' o'ontii of the pijie 
wbnh lets out the R<i > to bii'iii tin- 
flame i- <ri ipientiv -o eon.stniiiid 
that air i- aihiotti d to tiu inside 
of the tlaiiie . 1 - wlI] as tin* oui-jde, 
•ai d js (’on-iniied inori" peifei tly. 
The l•olIJbll•.tloll of the Ra- toiin.s 
A line uaieiy v.ipuiir, wbirli is 
«ii.-sip.tted 111 the atmohjdiere. 

1 lu re .ive .SOUK' pbiei's w here 
hyiiroReii i- toniiLd ni tbe bowi'ij, 
of tlie e.irib, ai'i onijianieil A\>tli 
pn at be,It, \i t it doe.- not iiil1:ene 
until tbe pas ri.-e about tbe siir' 
fai'e of the ground. At lieu it 
allraefa flic o\yReri ot the an and 
ll.iriie- .iiise- One ol tins e natu¬ 
ral l.dioratoiies ot ros 1 - at I’leti.i 
!\1 da, ill till' \p(nnine- in Italy, 
Ix'tAAei II I'loienie and ItoloRiia 

Mo-t toiobiistibles line not in 
ordiiiaiy cmiini-tanres -ucli .ui 
nltiadioe for o\ 3 Reu a,-» to in- 
/laine, entil lue.iOM bi- fir-l taken 
to iturea-e their tempei.ilute. 
CoiiinuiiL eoab, l(>r in-t.no e. will 
Hot burn of ilieni-el\es; imt il 
coals he put on -uoie eo.ds .lin .idy 
he.ited tiny reieiie an iiu rea-e 
of temper,iture, and in that .-late 
attract o\\;.>(ri, .ind i ouibii.stani 
takes pl.u e, laiR.- of Aiood aie 
burnt ill the same way, and -is the 
air I'.iii ad only 011 the outside, 
the proci s.s is much less rcLpid 
Ih.in whin it is cloven into sm.illei' 


piece i, \\ luui .1 liylit is applied 
to pii I e.i of p.iper, ,-h;iAni}.<- of 
wood, 01 to tl.i\. It III-',antiV r.M-(‘S 
.1 -mall p.irt to 1 »>idli< ieritly hiRli 
!v iiipev.itiiie, .nul the air Retting 
.icci'-s eii .ill sule.-, eomliu.-liiiii 
(jllK kly’ Ro •- on. 

(’iMidni will go 011 eipially 

Avel!, Avb.-lhc r the* oxygen be .-up- 
plied tii.m tlie air, or by any 
othi r V. ay. Jii the in.iknig of sul 
pliiit.-' i. id, s.iUjietre iiid .sniphnr 
ire nn\ev.l to'ither, ,iinl the -alt- 
petle supjdu's ovvRell to cail-i; 
till* .-iilpinir to burn and give out 
the fiiiie - V. bi ll are .ittraded 
by wiilii, .Old form suiphiiiiu 
av 1 , 1 . 

t’arbon, >vliicli i- the piiticiplo 
(oiiiponeid part of all vi get.ddes, is 
I midm-til le, so also are bydiogeii, 
-iilji;iii’', plio'-pborii-, .‘Till iiio-t of 
till metals, (iuld, .nlver, and mer¬ 
cury are iiicombiistible. AI.so 
bodies conijiciimb cl of .-iinple 1 oni- 
bii-lilde .-obst.iiu e-, .ire c.ipable of 
ioiiibiiiiition, a» coal.-, oil-, resuns. 

I'l.nlbs are incap.ible of rombiis- 
iion. A St me may be heated in 
tbe fne, ,i.id it limy be made red 
hot, but It will not be burnt like 
I o,.'s ; V lien it is lenioveil tioni I he 
hie, it RiMilually give.- out its hea 
.mil return- to its toiiiier state. 
Ill,' -tones distil.11 ged from the 
Aolc.inool Mounf \e.-u\iua, heated 
to tlie utmost flegn e, do not in- 
tiaiiie, bill ^i.idii.illy give out their 
he,it It a • iilhcieiit degree of heat 
be plied t,>.sonie < iiuls of storie.s, 
1* m .y (b-tioy tli, ir udhesion^ 
tIu y in.iy be rn.ide to iruinblu 
• iov.n inoi iirw der, of which lime 
,1)1 111 .1 .III r. Or the .stone 

m.iy b'e iiii-iti il by tin* heat, vvliicli 
v> ill i.ioic le.idilv t.ike pl.ice if 
ceit.i.ii iitiu-r .-iib.-t.\m-e.s .is .soda, 

I be (iii'.jbiii ' 1 w'lllt ilieiii, thii.- .s.nid 
I O'- llmt- .lie melted, .mil become 
.II-.. Ibir e irtie. d (‘V er so iiiiii il 
lii.ded, w'!i< II w'uhdi.ivvn fiimt the 
I'.i’i e Ilf Ili.it he'!i, will not conti- 
niie to bain ut tbeiuselves, iin- 
hibiiig oxygen, and giving out 
eon tin Ill'll sti'eaios of light <ijid 
beat, but will graiiualJv cool doAvii, 
in I oiiiiMg i'Vi'*y m-taiit colder aud 
1 oMer, from the time lh.it they are 
withilriiAvii fioin the tire by which 
tiny 'HTc heated. In this respi'ct 
eaiths difler Iruni metalH, that 
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whcn they are melted they he¬ 
roine vitrilied, and do not on eool- 
'Aij' return to tlnnr loi'int'r slate; 
■whereas Tiiet.ils whit li lia\i“ been 
melted, when 1he> Iium* rouled 
ar<‘ the same as before. K^el> 
one ii.is seen this in tlie ease ol 
ineJted lead, atul it is the saiiK; 
with .ill otix'r niet.ils. 

It was the theory of LaTiiisier, 
.mil ol tl>e {’’ri'iii’h Cheniisls, that 
eojiihiistion always arose fioin the 
ioinhii>tihl(‘ Ixidy .ihsorljhi;; i)\>- 
Ken, and fiom liKht .nid heat 
beniK Kiven out in the jtrorci-n, 
Chennsts h.iM* siin’e iljseox eied 
I’.iM's, in whieli eoitihii-,ii<iii may 
t.iko pl,u e witliont thr pieseme 
of ()\Vp.ei> , ond some writers Jia\i- 
siKikeii ol l,.i\<11 .it 1's tin toy is it 
It v.eie iiiiline. It is hue peiie 
im1 ]>, .Old 111 .til ordinal y imsi-., 
e\t i-)Jtions .lie lew wlii(.li .iie pm- 
dueed by the arhlu ial eoiiibniahon 
ol prep.iit'd injured lent'., in \\ hu b 
aninten.se ai tieii m.iy t<ik( pi.lie, 
and ill the iimou li^ld and lie.tl 
m.iy be ex olx i d. 

In tbisiase, <is in Ins llieoiv ol 
acids, the HI eat J'leinb « heuiisi 
undei took to l.iy down a pellet.>1 s\s 
lein, V. hiKl Ihe s/ lenee m.i< not in 
a :.iilhi'ieiiily perleet st.ife, and 
lerthi's ('Njjei iiiieiii ha.s oj.sc overi-d 
easi'S m whnh Ins theory will not 
apfily, ofxxiiuh ]ii-.iain‘es havebteii 
nunitioiied in the preredne^ .nti 
ell'. Ill l.ut, it is sliU too e.trl^ to 
i.lleni|]t a Keiier.il theorx, ami all 
tli.il I .111 with stiietne-'S be s.iid, is, 
tli.'L t ombiislioii t.ikes fdai e in all 
I .ises 111 w hit li .:u jiiteii.-'e and 
Molint nioliou 1 iin )m' conceived 
to be I oiiniiiinii r'ted to the cot 
pii .1 les ot bodu's. 

Spi I'l'l.ilion, on such snlijects, is, 
liowexer, ol the K'c‘‘dest utility, 
w.hil'tkept in piiiiier bounds md 
re'iixed luiielv as spis illation, 
and not shntMiiK ii}> the mind 
aiMiiisf lurlher infuimatioii and 
ve.i'oninR, but exeitinc; it to far- 
tln'r iiiipnry. With this liew wo 
in.ike an eMr.u t fiom Sir Uiehard 
Plnilips's “ 'ruelve Kss.ij-s on the 
J’loMinate (hiiisi s of the Material 
Plienoiiiena ot tiie I'niversc*,’’^^’^nrh 
e.-111101 f.ul to he prodintixe of the 
liij’liest beij^dlt in the mind of the 
rellei tinn mul disi-erninp[ reader. 

“ ill roMsideiiug tlie phenomcaa 

iftj 
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of combustion and ligiit, wc may 
obserxe that, wlien a nail has been 
he.iteil by a iianimor, or txvo 
pieces of wood have been rulihed 
together, so fis with either to light 
<i Tiiatcli, aud witli that the t.\peT 
of a lamp, or the wick of a i andle, 
or any infhiTiimable mass, it i.s 
cxideiit th.it the .itoniie motioii 
thus transfi-rn-d is hut a portion 
of the blows, or the fr'ctioii ; yet 
the* lamp, or the caudle, or iufl.'un 
mable mass, will lairii for liours. 
\\ Ik uee, then, is prodiu ed tins 
loiitiiiiMty of atomic motion t lion' 

'sit tliat the- elhs t .so far eSeeeds 
the origin.il i"iii.se'? 

“The aiisxver to those questions 
i:noUL.s the entire theories of 
h> a(, cotn1.i!->tIon, .iiid ligiit. 

“ \l h.it .lie the .letii.il eireuin- 
staiieet, in x.'hali tJie efhs t t.ikes 
plaee 1 'Jiie Inst e\citemfnf sim¬ 
ply piodiiied, by loc.il appli* ation, 
an I'viiliiiioii of bydrogen gas, 
wlia li, thus eveinil, la mines 
li'ime, - till-. Il.inie piodiues other 
h \ vli ogeii, .11 id the it iiiie t iintni lies, 
hill till' oji-'iiill I veiteiiii lit il's- 
|J< i.ie.., .ilJil tie- ei.’ei t ii lonlniued 
li\ soii.t- nl-uiideistood jiov.ir, or 
some ri'-.iflio’is of tlie .-"'ii loiii.di'i.*- 
ga-. \V li.il, then, i. tin-, jiox. i r 
\i lijcli m.lint.'Ill--, tlu' e'lnst.Liit li'-at, 
or .itoinie niolioii, e .h iihited to 
keep lip llie i xoliitioii ol ihi' hy- 
drogi'n, .ind produce' hgiii ' 

“ We know tli.il o^^^'^■Jl gas is 
jiri'sent ; .enl ili.it, d (he e'.olii 
lion t.ike pi.ICO under .i i 'o'.e vi <- 
'-el, the plienoaic'ii i « e. '• w’i.'ii 
(lie o\yt.,i ii ha*, dij-.ij'.pe.iied. We 
know, lli.'l :n tlie < (inileii-.lion of 
sinqile inllaiiniiahles, who-.<' i hiet 
eonstitiient is the liy.liogeii, tliat 
aqueous xaponr is i roatv'il ; and 
tli.it vv.iler IS laniiposed ot hydro 
gen and oxygen ; the re.-^ui.’^'' being, 
Jiyili'ogi II and oxxgin in the loriu 
ol the aqueous x.ipoiu, with c.ir 
bun in loim of siiioke or '-I'nt. It 
IS also known, tli.it, xxheii metals 
are highly »*xcitod by .itoniie, mo 
tion, iiwgeiious atoms eombino 
W'ltli them, .ind prodiu'c* w li.it at'M 
c.iiled oMiles, wliieli ii'e luaxiei 
than the oiignial metals, 

“ The iiio.-*t rational and gc'ni'rally 
reci iveil liypolhesis, deteriniues 
that gus.ses owe that form to tho 
accident of their iitoms being iu 
‘2 li 
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great relative motion, perhaps in 
mutual rotation ; and xve are for¬ 
ced, by numerous faet**, to admit 
that the atoms of orjpeu cas are 
the most active in tin* utuio><j>her<*. 
la it not evident then, that the 
atoms of the ox-VRen, previously in 
raphf motion, have become 
during the pro< ess Jliit, in he 
coming fixed, they trini<tji rrcif 
their motions ; and atomic luotion 
is heat, the source of ulnch is th<‘ 
object of inquiry. Ttn‘ y/uiwg o/' 
the ftf'thr ato’HS of orlinrifi:: 
comhit^f’o», }\ th njoi'’' the vti;'\t 
•]/ l!i\ ti’fit Or tiiof,oii hif ii/itfii th 
t'omlni'ihoit or i 'olttUon of hot! 
is kep! vp mul aus..iH I! i\ 

the motion of tur atoms' of the on,’. 

tni/ish rrttl to tin' atoms' of the 
in/Tammahlo or to tho atohr. of 
thv an tat nfiUc m u .<‘ttito oj vont- 
hv vtuOf. 

*' ‘TTiiS rule liolcls universailj'. 'J'he 
c':i i:ed gas i>> lor the tpue a emi- 
dmtor of motion ov hi’it; and we 
know that os*,ri*ii atiaclieH it:.elf, 
or is I'oiidi Used in all h(,(!»es m 
proportion to their powei of • ori- 
ductu’R i.i' 4 iim or heat.—Hence 
the oxy-l ition ot metals in the 
atn'espin.re,—he’ifo the l.iw tliat 
l.iiiitiM’ or oiM'cnous electricity 
iollov. s till’ most exf'iti d liody,— 
hem e the a''euni(ilatLi)n of o\jgen, 
or ii->st ucine atoms, on the f,ur- I 
lac-' ot ihe hc-^t condii-'Uiva of heat j 
ill t!i'‘ galviinie sera-s, ivi. \.r. 

“ It apjicar-, too, fiom rln* evperi- 
menrs of D.dion, Itumlord, and 
othi’fi, tiiat he it evol>ed during 
pie • ooibu'tiou of various hodu’S, 
is m -irly in the exact ratio ol the 
oxyg<*u I fjiisiuned or fixed, and 
Ih': did'ereiices may piohably he 
uscrilied, eitlu r to adventitioui cir- 
funislaiice', or to the r.itio not 
beni<» a simple arithmetical one. 

“ motion I'xeite.s the .itoms of 
bodi H by percns-ion or Iriction, 
after the Siq leoua moisture li.is 
been raised in vapour, and there¬ 
by earrying olf the lirt.t ,iclioiis; 
that then iiydrogeu gas is evolved, 
when th'5 a';ces.s and Jixatiou of 
oxtgon by cornbiu itioii increjiaes 
Jiud eontiuiies the heat. TWo^/irst 
iifoniic motions uppiied to a body, 

' tberefore, are dispersed by evapo- 
ratioti or volatili/aitioii; but, in 
the secoiui stage. Uiu inotioua are 1 


mainUmed by the fixation of oxy¬ 
gen. It may, indeed, be suspec¬ 
ted, t1i.it every degree of heat in 
dry bodies is luci eased by tlio 
fi:iation of oxygen, while :it the 
same time occi ft ration of atorniu 
motion, or uiotiou added to motion, 
inen.isLs the inteiiMty of The ef- 
iVcls in .1 high geometrical r.uiii. 

“ Till heat or .iloinlc inotioti thus 
ere ited by the tnutof r of the 
aiofioa, ol the atom' of oxygen, 
ji'odiices, of course, such .ui cx- 
iiteiii.oit of 1 he ecolveil hydrogen 
ai gcmji.if -i er iiroiMgare.s, 
!>v the lav.' oi tiie luv.-rw ratio of 
the .Mpi.i'-i s ii‘‘ t!ie disl eicc ■, those 
rectili u ar p'iir..iti ms vvliu.l!, actiiif; 
tlirougli the c >ats of ,i:e e>e, ex 
iite, in the retina, the perception 
ot lii'lit , and. Ill th • n vn-t> of 
other parts of the bo'lj', the p'T- 
feptieri , illeii lie.tl. 

“Though oxvgen mr.v. hoivei'cr, 
he Hie palnilum of lie.ittd liydro- 
'fii, yet, as till' I'c.iitiei.'t.eu of 
.domic inotiim is th • elfc r pio- 
duci'il, .so 'wiiih'viT I re.iK’s or 
keeps u]i tiiis moiioii, will continue 
the he.it or llaitiu; or, iti oth r 
words. In .it will m.iint.iiii lie.iT, 
and iiioti.'iu niu.iiaiu iiiodon. 
lienee ir is tliat i .i‘.. s exist. .i!> oi 
the '.vldte licit ot wn’e, .i.vi m (he 
fusion ol' gi,.s,s in rh'- exh.'u-( .1 
receiver of .in air-pump, ,in.l in 
other mstaiiees, in v. in'*!! t1.itne, or 
great heat, or eoiiihiisL!iin, l.-iki-i 
place wKliout t.ie presence of 
'^'‘Ygon, and heme, ahso, vvh'ui 
other bodies, comlmied v, ifii tin* 
iull.nnm.ible g.is, tend to increisi* 
or decrease its iiiten.sirv of morion, 
tbu h,ime r.idiaiu'e of hei.l .iml 
h'’at t.iki’S pi.ice, .is ih.nigli a 
siii.iller or l.nrger qii.udii^ of oxy¬ 
gen had been tix»'il. Tli” huve of 
beat in the iilow pipe i.s produced 
by the eouci-iitratmii of the oxy- 
genous atoms, ,iii I by their being 
driven, directed, and depiived of 
their motion, at one point of the 
body .acted upon. In a word,//ic 
tiholo ix the fftirt of tfir ititsn.se 
motion of atoms rarlonxlp vircu,ii 
xtamrd in rotation to tiirh oth-r ; 
and lliere arc no my.sterie.s if w o 
ceahc to invent tliciu, and exauiiiiu 
riutiiTc by this 111.1ster-k.e3. 

'* Tliu nature ot oxygen, and its 
Mado of exidtouce, loriu other 
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questions. It is not disputed that 
it consists of atoms. Whether 
they are only of quo form, or oiiu 
density of diifeTent bulks,—^which 
of these conditions is essential, 
UTid which may or docs vary,— 
whether tlicy are the most active 
and moveable atoms,—in what 
atoms of ether gasse.s diiler from 
them,—whetlicr there is a sub¬ 
stratum in wliich the oxypen 
moves, &c.—arc points respecting 
which then* has been a preat dif¬ 
ference of opinion amoripst che¬ 
mists, hut uhu'h we have not room 
to discuss. It IS sufliciciit, in the 
Reneral developemcnt of this 
theory, to ascertain, from numer¬ 
ous circumst.iucus, that oxygen 
uonsisLs of atoms of great ivlativo 
action, and, as such, is suHicicnt 
to jiroduce tlie phenomena of corn- 
bus turn, tile Biinultaneous evolution 
of liydrogeii, and the other results 
of that process ; and tliat, without 
them, the process can be carried 
on onlj by means of other intense 
atoiiuc agitations, nr motions. 

“ Oetonation, or explosion, is 
caused wli-'iiever by the cnmniuni- 
catioii 111 >.ii!iicieut atomic motion, 
tlie siroin, «‘f gas pr<‘viously fixed, 
or combined, arc iccoiiverted into 
tlioir p.ihi-'eis hulk and form ; and, 
ill this coin eT*.ion, part of the mo¬ 
tion i, t.o:uiniini(,ated to the air, or 
to any solid so pi.iced as to receive 
the nil,Lion ; pait of tin; oxygen of 
the air lu, at the sanii; tiiiu*, fixed 
&o a.s to auguiciit the motion. 

“ \Uioos eompoiinds explode, 
iiiiji r taeM* cii\ um.dances, with 
\iolein e living lauih oxygen, and 
tianslViriiig and exhilntnig much 
heat; but liyurogeii, converted 
Iroiu.i lived to .i gaseous bt.ite, and 
combined with carb n, exploiles 
silently, vviih heat derived trom 
the fivatuni ot oxygen, as in tallow- 
gas, uii-gas, coal-giis, &c. all 
carbonates of hyurogeii. 

** Uucoiidiiued hydrogen explodes 
or expands by accession of motion 
witii dilferen*' phenomena, oxygen 
being fixed, and tliereby exhibiting 
heat; and the compound being 
oxygunated hydrogen, or water. 
Mitruus I'oinpounds, thus combined 
with motion, and fixing oxygen, 
produces analogous phenomena. 

“ JUotion trasiifcned front iho 
Wi 
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igniting body, (itself rendered so 
by motion,) is therefore the cause 
of the peculiar excitement or ex¬ 
pansion of the hydrogen and nitro¬ 
gen, and ill the motions of their 
atoms, is absorbed; when the 
moving atoms of tlic oxygen simul- 
tanenuivly become fixed, and tlicre- 
by trauslcr their motiom so as to 
excite motion in adjoiuiug bodies, 
or the perception and etfect, called 
heat." 

COMBUSTION INVISIBLE. 

Sec 1NVIS1HL.K CoMBUSnUN. 

COMBLSTION SPONTANE¬ 
OUS. Sue Sl'OMTA.NbOlIS CUM- 
BUSTIUN. 

Seo also I.NConDusTiBi.E and 
SlFETY L\MP. 

COMPTON ITE. A new mineral, 
found in drusy cavities, in ejected 
masses, on Mount \ esuvios. It ac- 
curs crystallized, in straight four- 
sided prisms, winch are usually 
truncated on their lateral edges, 
so as to form eight-aided prianis, 
tennmated M'ith flat summits. 
Transparent, or semi-transparent. 
Gelatinizes with acids. It is some¬ 
times accompanied wdth acicular 
arragonite. It was first brought 
to this country by Loid Compton, 
iu IHIS. 

CONCRETIONS (MORBID). 
When the soft parts of the body 
form solid coiieretions, they are 
said to be ossified, as these con* 
cretions consist of phosphate of 
lime, the same as the bones. De¬ 
positions in the c«ivitir8 aro gene- 
rally called calculi. See UaiNvav 
Cii.eiM.i and Bh.e. 

CONGEJ.ATlON. When a fluid 
becomes solid, it is said to undergo 
congtdaliim. The term is cliielly 
applied i) the freezing of water. 
See CvLOKie. 

COPAL, improperly called gum 
copal, is a hard, shining, trans¬ 
parent, citron-coloured, ndorifer 
ous, concrete juiccof au American 
tree, but which lias neither the 
solubility in water common to 
gums, nor the solubility in alcohol 
common to resins, at least in any 
considerable di'grce. By these 
properties it resembles amber. It 
may be dissolved by digestion in 
linseed oil, rendered drying by 
quicklime, with a boat very^ littlu 
less than eufficient to boil ok 
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deronipose the oil. This solution, 
diluted neith oil of turpuiitine, 
for IIS a beautiful transparent var¬ 
nish, which, when properly ap¬ 
plied, and slowly dried, is lery 
Lard, and very di.rable. This var- 
tiisli is applied to siiull-hoxes, tca- 
iMtanis, anti other utensils. It 
preserves and gives liistru toiiaiiit- 
inp"*, and greatly reswires the de¬ 
cayed colours ol old pictures, hy 
tilbug up the cracks, and rondoring 
the surtaces cMpnble of reflcctiug 
liplit more uniformh. 

Mr. .Sheldrake has found, that 
cuinphur has a powerful action on 
copal ; for if powdered copal be 
triturated with a little camphor, it 
.cofteiia, and becomes a coherent 
mass; and camphor added either 
to ttlcnlioi or oil of tnrpcutiue, 
renders it a solvent of copul. Hall 
an oiuico of camphor is sutTicient 
lor a (lUfirt ot oil of tiirpeiitine, 
which should be of the best quality ; 
and the copal, about the quantity 
of a large waluut, should be broken 
into very sinall pieces, but not re¬ 
duced to a tine powder. 'I'lie, luix- 
fnro should be set on a tire so brisk 
<ui to make the mixture boil almost 
innncdiately ; and tho'vessel Mr. S. 
recommends to bo of tin or other 
rnetal, strong, shaped like a'wine- 
bottle with a long neck, iuid capa¬ 
ble of holding two quarts. The 
mouth should be stopped with a 
Cork, in which a notch is cut to 
prevent the vessel ffoin bursting. 

COf*PEll a metal of a pecu¬ 
liar reddish-brown colour; hard, 
sonorous, very malleable and duc¬ 
tile : of considerable tenacity, and 
of a specific gravity from 8.6 to 
8 . 1 ). At a degree of heat fax below 
ignition, the surface of a piece of 
polished copper becomes covered 
with various ranges of prismatic 
colours, the red of each order being 
iieHTc.4t the end which has het-n 
most heated ; an ciTect which must 
doubtless be attributed to oxida¬ 
tion, the sti^atutn of oxide being 
thickest where the heat is greatest, 
and growing gradually ttpnner and 
thinner towards the colder part. 
A greater degree of heat oxidises 
It more rapidly, so that it contracts 
ttite powdery scales on its surfa^, 
which may be- easQy rubbed off: 
tiui flame of the fuel bccohiiug at 


the same time of a beautiful bluish- 
greeu colour. Iii a heat, nearly 
the same us is necessary to melt 
gold or silver, it melts, and exhi¬ 
bits a bluish-green flame; by a 
violent heat it boils, and is 
volatilixod partly in the mctallii; 

I state. 

Cupper rusts in tlie air; but the 
corroded part i.s very tliin, and 
preserves the metal beneath fruid 
farther corrosion. 

Copper is procured from its 
ore iu the isle ot Anglesey, in the 
following niamiet:—i’lie ore is 
lirst broken in small pieces, and 
then piled up iu heaps betw'eeii 
two Walls, twenty, thirty, or fifty 
yards in leugth, and (.overed over 
with Hilt stones, which are ce¬ 
mented together. The heaps arc 
tlien set on fire, and the sulphur is 
sublimed in chimneys luade for 
that purpose, and presc ri ed for 
sale. These heaps continue three 
or four tnoiiQis burning, according 
to their size ; some are so large 
(about two thousand tons in weight) 
as to require ten months. 'Tkie ore 
being now reduced in weight, is 
warhed. The ■water of which 
washing, being a solution of sul- 
pL.ite of copper, is precipitated by 
all sorts of old iron. 

Pure copper is generally ob¬ 
tained by using the solution of sul¬ 
phate of copper, which is lodged at 
the bottom of a bed of ore lu a cop¬ 
per mine. This solution is drawn up 
aud poured into pits where all 
kinds of old iron are thrown. Ihe 
iron attracts the snlphuric acid, 
and is thus in time dissolved; but 
a thick, crust of metallic copper is 
first precipitated on it. This is 
scraped oft and fused : the Iron is 
then thrown in again to iirecipitate 
more. This is repeatedly done 
until the iron is entirely wasted; 
that is, dissolved by the snlphuric 
acid. Precipitation of copper on 
iron in the large way, is also 
ractised in Ireland and Hungary. 
)ic purest copper is always ob¬ 
tained in this way. 

Native copper is generally found 
in Siberia. An entire mass has been 
found in the Brazils, weighing 
V,OfiO pounds. It is now in Lufbon. 

A large masfl was also recently 
ftfdud m the bed of liter ^ 
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OnatanAgRTi, in the United States 
of America, hiotwithstanding the 
numlier of <‘oppcr mines, particu- 
lai'ly in Wales, till about the year 
ir3(l, most of till' copper and brass 
iitcusIiK for ctilmsiTy and other pur¬ 
poses used in this country, vrerc 
imported from Hartibiir(;h and Hol¬ 
land, heiiif; procured from the 
niaiiafactone’-' ofCerniauy ; even so 
late us the year 1750, copper tea¬ 
kettles, HaurepaiLS, and pots of all 
sizes were imported in large quan¬ 
tities ; but through the persevering 
industry and enterprising spirit of 
our nnupTs and manufacturers, 
those imports have hernme totally 
uiiuecessuT>. The discovery of the 
new copper mines in Dcrbysliirc 
and Wales about the year 1773, 
contributed to the ex.tcnsiou of the 
manufacture in this country, and 
it is calculated that the annual 
value of the exports of copper and 
brass is not less than 3,500,OOOf. 
and that the number of persons 
employed in the ditierent brandies 
and stages of these manufactures 
is not less than dOOO. Qne of the 
richest lodes of copper that has 
been seen for many years past, has 
lati'ly been discovered in the 
neighbourhood of Padstow in Corn¬ 
wall ; it IS a fine grey ore, three 
feet thick, and worth from KOf. to 
100/. per rithom, and is only iiftcuu 
feut below the surface of the 
earth, while the levels are such as 
to admit with case an adit at forty 
f.ithoms. Uocks of grey ore are to 
be seen on the spot, of two cwt. 
each, and worth -10/, per ton. 
Very aixtensive mines of copper 
h.ivo lately been discovered in dif¬ 
ferent parts of Ireland, which bid 
fair to become a .-tource of great 
wealth to that country. In the 
county of \S icklow, there is an 
extent of country nearly ten miles 
in length, (reaching from the 
mountain in which gold has been 
found, from W. to S. £.) in 
which distinct veins of copper have 
been discovered. Coppi r ore of a 
very ridi quality has also been dis¬ 
covered in the county of Wexford. 
The hills of Allen, of Kills, and 
of Killmamy, contain several vala- 
able veins. 

Coppoi, both in it4 native and 
combined states, likewiso the bree 
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and salts of other metals, may bf 
gratuitously viewed at all times in 
great Saloon of the firitish 
Museum; where they are arranged 
in glass coses, according to a ge¬ 
neric plan, thus Salts ojf Cupjter 
Salts of Silver f Salts of lAme.f 
tic. tfc. The arrangement and 
niaguiAccnce of the whole, wliilsC 
they do honour to the science ot 
the country, reflect great credit on 
the judgment of the managers. 
Specimens of almost all these mi 
nerals, in u statu of great perfec¬ 
tion, form also an importaut part 
of the Mincralogical and Geological 
collections sold by Mr. Mawe, in 
tlic Strand, London. Mr. Mawe is 
in possession of a piece of pure 
native gold, partly combined with 
pieces of silox. This specimen, 
which he found whilst travelling in 
the Brazils, is much worn by 
rolling in a river, perhaps for many 
ages. It contains now, as much 
pure gold as may be coined into 30 
guineas. 

Copper exists in considerable 
abundance in nature; it is found 
native ; alloyed with other metals; 
Combined witli sulphur; in the 
state of oxide ; and in that of salt. 
It is not iinfrequontly met with in 
the native state, sometimes crys¬ 
tallized in an lu'boresceut form, 
and sometimes in more regular 
figures. Copper exists native, 
alloyed with gold and silver. The 
most abundant ores of copper are 
the BuJphurets, and of these there 
are a considerable variety, exhibit¬ 
ing various colours, and various 
forms of crystals. In the state of 
oxide it has been found in Peru of 
a greenish colour mixed with white 
sand. In the state of salt, copper 
is comliined with the sulphuric 
and carbonic acids, forming native 
sulphates and carbonates of copper. 

In the wet way Brunswick or 
Friezland green is prepared by 
pouring a saturated solution of 
muriate of ammonia over copper 
filings or shreds in a close vessel, 
keeping the mixture in a warm 

f ilace, and adding more of the so- 
ution from time to time, till three 

E arts of muriate and two of copper 
ave been used. After stamdaig a 
few weeks, the pigment is be 
separated from tao lUiosddbed cop* 
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per, hy trabliiiig through a sieve; 
and then it is to be wed Avashod, 
and dried sloAvly in the shade. 
This green is almost alAvuys adul¬ 
terated Avith ceruse. 

Tliis metal combines very readily 
■with gold, silver, and mercury. It 
■unites imperfectly witli iron in 
the way of fiusion. Tin coiubiiies 
■with copijer, at a temperature 
much lower than is necessary to 
fuse the copiJer alone. On this is 
grounded the method of tinniug 
copper vcs.sels. For thi.s purpose, 
tl«*y are first scraped or .scoured ; 
after ■which they «ire rubbed av iti» 
eal amiuuTuac. They are then 
heated, and sprinkled Avith pow¬ 
dered Tfsi'i, Avbich <iefends the 
clean SAuf: CO of the copp<‘i- from 
acquiring the .slight hlui of ovide, 
that Avoidd prcACiit the adhesion 
of the tin to its surface. The 
melted tin is then poured in, .and 
spread .about. An eitremclv 
small quantity adheres to tlie top¬ 
per, AvuieU may perhaps be sup¬ 
posed insutheient to prevent tlie 
noxious etl'ect*. of the copper as 
perfectly as mtght be ivisheil. 

When tini.s melted uith copper, 
it composes tlu> conipomid called 
bronze, hi thus metal tlie specific 
gravity is uImhas greater than 
Avotild be deduced bv compiitaliou 
from the quantitu‘s and specific 
graAities of lU component parts. 
The use of this har«l, sunuruii.s, 
and durable composition, in the 
fabrication of cannon,bells, statues, 
and other articles, are well known. 
Jironzes and bell-metal.s are not 
Usually made of copper and tin 
only, but have otliei admixtures, 
coikbistiug ot lead, /me, or .irMeiiic, 
according to the motives of profit, 
or'other imtiicemeuLs ot the aiti.it. 
Rut the attention of the f.hilo.so- 
pher is more particularly diri-cted 
to the mix lure ol copper and tin, 
on account of its being the suh 
Btance of -which the speculums of 
reflecting telescopes arc made. 
See SeECULUM. llio ancients 
made cutting instruments of this 
alloy. A dagger analyzed by Mr. 
Hielm consisted of copper, aud 
leitin. 

Verdegiia and other combina- 
"tions of copper are very de¬ 
tractive poiaona. and will prove 
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fatal if rcecived into the stomach in 
very small quantities. They hai e a 
direct operation on the nerves and 
brain, as well as an eiiectof produc¬ 
ing inflaniindtiUii in the intestines. 
Sugiir given m large quantities is 
the best antidote. 

COFFKRAS. The green salt 
sulpliate of iron i.s so named ; and 
also the blue salt sulphutu ol cup¬ 
per IS sometimes also called 
copperas. 

C()UALS con.slst of nearly r<iu,il 
portions of carbonate of lime aud 
animal matter. 

CORK IS the bark of a tree of 
the oak kind, very common in 
Spam aud tlic other .southern parts 
of I'airope. 

Hy the .tctionof the nitric acid it 
Avas found to he aculilied. Sec 
Aciu (SuiiKKie). 

CORK (FOSSIL;. Sec AsuK.ATt).s. 

CORL^DL'M. This mineral 
may be subdivided, accordiug to 
the form of its crystals, into octa¬ 
hedral, rhoiiiboidal, uud prj.siuati(;: 
of the first are autoiiialite, cey- 
lariitc, aud spinel : of the second, 
salamstonu, sapphire, emery, ami 
adamantine sp.iY. Jlie prismatic 
corundum is also called ebryso- 
beryl. 

OOTl’ON. This vegetable .seh- 
stance is Militbie in strong alkahue 
leert. It has a strong uilimty lor 
iilinnina, sever.il ipetallic otides, 
aud tannin. NiLiic acid, Avitli he.it, 
chaiigi‘s It into oxalic acid. 

CRLA.M. Tlie oily purl of milk, 
which ri.se*, to tlie suilace, mixed 
Avith a little curd .md sennn. llr..c 
.separati s the oii) p.u't, bot iiqiiie.s 
Its tljvoor. 

C 111: AM Oh’ TARTAR. See 
TAiirtiMi- Aciu. 

CRlCilTOMTl'l. A mini*ral so 
called 111 honour of Dr. frit hh.n, 
pViysiciau to the KinpCTor ot Ru‘j- 
sia, an euuiu‘nt ini'ieralogt.st. It 
has a A'elv<*t-bl.iek colour, and cryo- 
talh'/es lu a cry acute buiall rhuin- 
boids. 

CJIOCL'S. 1110 yellow or p.^f- 
froTi-coloured oxides of iron aud 
copper W'ere foiiiierly called crocus 
martis aud crocus veucrui. 'I'liiit of 
iron i.s .still Cialicd crocus simply, by 
the workers in metal who use it. 

CR08S-ST0N K. Harinotomc, 
or pyramidal zeolite. Its colour ia 
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gre'yiali-'wbitc, passing into smoke- 
grey, somctiineb luussivc, but usa- 
idly crysuilli/.ed. rrioutivo form, 
a double lour-suli'd pyramid, of 
dd' and H(iO ardor than 

iluor spar, but not so hard as 
ap.itit(‘. J'^asily iraiigiblo. Specific 
gravity 2.3a. It lubes nitU iiitii- 
iiicbLciice and phos})harescriicu, 
into a (ulourlobs glass. Its consti¬ 
tuents arc ->1) .silic. 1 , lU alumina, 18 
brirjtrs, and 15 w.iter. 

UlHflON KLKLTHKKIA. Cas- 
Ciiiilla bcirk (onlcihis iiuioilage and 
la tier j:j-iii<-ip)e h(>4 parts, rcMii 
(xS8, ’volatile lusitter 72, water 
Woody fibres 3U2J ; in dtiUti parts. 

I! It I STS, tlio bony euveriiigs of 
rial 1 . 1 , lo'ostern, eg^'-.ibclls, and 
Mi.iil-.sbells. i>y IMv iat-(iuillut, 100 
I'lU ol lobster crust, consist of 00 
t.tiLon.ile (iJ Iniie, 14 ]ihusphate of 
Ijino, and 20 «.utiiaginous matter. 
JtiO ot hen’s egg-shells, consist of 
HO.O cfirliunatc ot lime, 5.7 phos- 
]j|iate ul lime, -1.7 auiuiul matter, 
tluues eoiitaiu a larger portion of 
phu.siitiute ol litiie ; shells generally 
litive less phoi.phdte of liiu<‘. 

CilADLlTE consists, by Klap¬ 
roth, ot 2-1 uluiiiina, 30 soda, and 
40 lluuiic avid and vvaUu*. it is, 
therctore, a soda-llunte of alumina. 

V auquetiu's .inalysis of the same 
iinueral gives 47 acid and w'uter, 
32 .sod.i, and 21 alinninu. 

Cll\'01*Ul)ltI'S. 'J'lie Irnst-befiTcr 
or Criicier ol cold, an elegant iii- 
btrunient invented by Dr. Wollas¬ 
ton, to demonstrate the relation 
botweeu evaporation at lo'vv tempe¬ 
ratures, and the production of cold. 

(;h\ stals and (’ \ i \ stal- 

Ll/'\T1UN. When lluid substances 
become solid they frequently as¬ 
sume regular pulyliedr.il lumis, 
’Which .ire called crtfstals^ and the 
bodies which do so are said to 
bo susceptible of crystaHizatioii. 
Alany iniueruls arc found which 
are thus arranged into regular 
forms. 

To euable the particles of bodies 
to assume that regular form which 
crystals exhibit, they must have 
freedom of motion; and aceoi-dingly 
the liist step is to confer on it a 
liquid or aeriform state, by solu¬ 
tion in water. When common salt 
is dissolved iu water, the particles 
will be too far asuuder to evert 
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reciprocal attraction; in other 
worus, they will be more power¬ 
fully atti acted by the water than 
by each other. If 'we now get nd 
ot a portion of the water, by eva 
puration, the saline particles will 
gradually approach each other, 
and will aggregate accordii-g to 
certain laws, producing a regular 
solid of a cubic loim. If tJie pro¬ 
cess be slowly conducted the {lar- 
ticlcs unite witli great regulatily, 
if hurrii'd the crystals are irregular 
and cunlused. 

'J'liere are certain bodies which 
may be liquified by heat, and dur¬ 
ing blow cooling may be made to 
ciystidlizc. This is the cu.se with 
many ot the metals, and with sul¬ 
phur. home ntlier substances, when 
liCMted, readily assume the state of 
vapour, and during cuudenbation 
piesent regular crystaliuic forms, 
bucb as iodme, benzoic acid, cam¬ 
phor, &c. 

The hardness, brilliancy, and 
transpanmey of crystal often de¬ 
pend upon their containing w'ater, 
w hich sometimes exists in tliem iu 
large quantities. 

'J'bus biilpliate of soda, in the 
state of crystals, ruiitains more 
Uian half its weight, 'lliis is called 
water of crybt.dlizaiioii. homo 
salt.s part with it by a simple ex¬ 
posure to dry c ir, when they are 
buid to efllori'.sce ; but there arc 
otlier salts which duliquescu, or 
attr.ict water Iroiu the atmo¬ 
sphere. 

Cry.stal1ization is accelerated by 
introducing into the solution a nu¬ 
cleus, nr solid body, upon which 
tlie process begins, and mahufac- 
turers often avail themselves of 
this circiuDstance. 

A strong saline solution excluded 
from the air will frequently crys¬ 
tallize the instant that air is ad- 
initU'd, a circumstance referred to 
atmospheric pressure, lii other 
cases agitation produces the same 
effect. The presence of light also 
inQuunc(‘s the process of crystalli¬ 
zation. 'ilius the crystals collected 
in camphor bottles in druggists' ’win¬ 
dows are always most copious upon 
the surface exposed to the light. 
Crystallized bodies aflTect one form 
I in preference to others. Tho iluor 
i spar of JltTbyshiro cry8lalUv9S W 
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'tebos ; Ao does cimnnon salt; nitrr 
In the, form of a sisL-sidoa prism; 
nnd suiphato of niiigiir<ii<i in that 
flf S foitr-Mdpd prism. These fiirius 
iire'liablo to ^ufy. Fluor spar .ind 
thlc vryattlUisu aotiictiiitcs iu the 
ftrm of octoheilra; uiid there aru so 
Viany fortna of carbonate of limii 
that it id difficult to select tliat 
WlU^h must commonly I'ccuis. 
^Roino de Lisle reh'rrud these 
▼kdhttOtu of form to cei (am tr ms- 
detions of an iu>ariablc primitive 

E eua. Bergman suspected 

enistenc'e pf a primiti\e nu- 
I iu all jMriniitivo bodies. AV hen 
Ibuy entered this field ot inquiry 
ine not only corroborated the opi- 
(^08 of Bergttfin, but traced with 
wuch success the laws of crystal- 
Ssdtion, nnd pointed oat tilic mode 
^ trausitiau from primitirc to se¬ 
condary figures. 

, Those who arfi in the habit of 
ItUing and polishing certain gems; 
^e long toown that tiu-y only 
lord Blnooih surfaces u hen lira- 
ken iu one direction, and tliat in 
others the fracture is irregular and 
' OMvou. 

- • In splitting a six-sided crystal of 
^ttiCureoua spar, wc find that of the 
"'fl^ of the superior base thuu! 

iniato edv'os only uill yield to 
.^bioir. 'nib three iotermediatc 
^ roust tliis division. If we 
' this dissection in the same 
foia we shall at length obtain 
^liise rhomboid. 

. la IhOowing the method above 
4ipMribed. Haiiy obtained six pri- 
igfliltxtc fonos :t-1. Th<i «:ube paral- 
Iflidpedoni &o. V. The tetrahe- 
»(C The octohedron. 4. The 
tai^gtdar prism. 5. The ihorn- 
i ttodeeahedron. 6. Tlie dode- 
tim with triangular faces, 
Phito. 

fiCM primitive forms, by further 
may be reduced to three 
I elements. 1. llic paral- 

_. JlOd, or simplest solid, hav- 

St stmaces paraHel-^-two and 
^ ro. S. Tlie triangular, or siin> 

It prism, bounded by five sur- 
.. tf* 3. The tetrahedron, or sirn- 
alcwt pyramid, b<muded by it four 
ik^ftces. 

secondary forms are supposed 
ll^hrMe from decrcmentis of par- 
mAf» .taking place on differeiit j 

m 



edges and angles of the primititc 
tbnns. Thus, a cube haviug a so- 
rirs of decreasing layers of cubic 
panicles upon each of its six faces, 
will become a dodecahedron if tho 
dccrenieiit be upon the edges; but 
an octohedron, if upon the angles ; 
ai:d by irregular, intermediate, and 
mixed decrcin(>nts, mi infitiite va- 
neiy of secondary forms would 
ensue. 

But iu cryst'illography there 
arc- appearances which llaiiy’s 
theory but imperfectly explains. 
I'lius, a slice of flimr-spar, tor in- 
-itaiice, obtained by making two 
Micccssive and purallel bcctions, 
may bo divided into acute rhom¬ 
boids, but theso arc not the prinii- 
tiv'c fonu of the spar, because by 
the reiuov al of a tetrahedron from 
cadi extremity of tho rhomboid au 
octohedron is obbiinod. Thus, as 
tho whole mass of lluor may be 
divided into tetruhedra and octohe- 
(Ira, it becomes a question which 
of these forms is to be called pri- 
ruitive. 

'J'o obviate this incongmity Dr. 
Wollaston very iugrmously pro¬ 
posed to consider the primitivu 
particles as spheres, which by mu¬ 
tual attraction have assumed that 
aiTaiigenient which bring.s them as 
near as possible to each other. 
When a number of siiir.lar balls 
are pressed togetlicr iu the same 
plane, tliey form equilateral tri* 
'ingles; and if balls, so placed, 
were cemented together, and after¬ 
wards broken asunder, the straight 
lines in whicli they would separata 
would form angles of 00*^ with each 
other. A single ball, placed any 
where upon this stratum, would 
touch three of the lower balls, and 
the planes touching their surtacu, 
would then include a regidar te¬ 
trahedron. A square of four balls, 
with a single ball resting upon tho 
centre of eacli surface would form 
an octaliedron, and upon applying 
two other balls at opposite sides of 
this octohedron, the group y^l 
reprusout tho acuto rhomboid. 
Thus tliu difficulty of the primitive 
form of ilunr, above alluded to, is 
dune away by asfuming a rahere 
as the ultimate molccula. By ob-. 
late and oblong spheroids, other 
forms may be obtained, 
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Tlir hiibjoct of cr^ still!on has 
niori* lately the atti-ution 

III Ml. .1. I’’. Danii'I, iiiid his n-- 
.-•■an In'S li.iio iiroilui i.‘il sonir S111- 
^iilar Iijiiiii'toMliOiis ot Oi. \\ ijlia.s- 
toiT'. lijpolhoMs. if an amorphous 
jrit'cc ol alum la: iinnirrsed in 
u.iii I, and Ji It ({iiii'lly to disso1\i', 
III tin* rnd ot throi* works wi* shall 
ohstnc that tin- mass will prosi itt 
till* luiiiis of octohi-dia, and sortioiis 
of OL'tiihoilr.T., iisifcurtod, or statnp- 
od upon its siiitaii*. Tin* iippo.ir- 
aiK o is prodiutd \vh<*n tin* attiai'- 
lioii of Till* waii'r for tin: solid Js* 

ncuily I'ouiiti i halauci’d by its 
iiiia'liaiiK'dl roxtiiri*. The crystals 
jirodiK ed oy tli-s species of dissei - 
tion an* hiKhly curious fioin their 
iiioililu .itioiis .inri relative piisitioiis, 
as tin* s.iiue {^roiip piesiiits the 
pnimtive tonn, as well .is its triiii- 
eatioiis and decieinents. Othei 
salts jield other ii{.]ur(*s, and 
more complicated clicimeal aelioii, 
as ot acids upon carbonate of lime, 
the metals, iVc. aii.iloguus result') 
me obtained. In lliese cases, two 
eircuiiistances .irc particiiLirly re- 
maikable, the crystals are ditterent, 
and their toniis \ ary with the dil- 
ferent l.ices ot tin* jngiii.il m.iss. 
Ill one directi is, we olMerti*, octo- 
Ledr.i, and sei tions of octohedra ; 
in iiuotlicr, pai.illelogi.iins ul e\ei> 
diuieiisioii uiodilied with certain 
determinate mteisectioii.s. 

If III either of these positions 
we turn the mass upon its axis, 
the same ligiires will be perceived 
ut c\er> ipiadriuit oi :i iiiele ; and 
i( \ve .^oppose the planes >.ouuiiued, 
the> Will iinitii.illy iiiti rsei t eiuli 
otlu r, and ^.l^lous geoiuetiic.il 
solids will oc> ■ oii'.tvuctecl. 

Ji IS «‘vnleut, then, ili<it no theory 
of I’l'^st Llli/.<itioii can he admitted, 
wliiih IS not touiuled upon such ii 
tlisposil loll id I luir'litiient p.irtn les, 
a*, ii.ay tiirnish all these iiiodilic.i- 
tioTis 0 ) melt; ihsti'actiou (d cer- 
t.iJii individuals, without altering 
the original lelative position ot 
those which remain, and these 
condilioiis nuiy he inllilled by such 
an ill iMiigenieut ot spherical purri- 
cles .is would arise from the conihi- 
n,itioii of an indetuiite iiuiuher of 
b.ills, endued with im.tual attrac- 
ti ..1, 1 I ,.i> ('I'ler '.‘c oieetrii.,il 
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and where hodie.H afford crystals 
ill lie ring from the octoiiedrul series^ 
.111 lui.iiogous expl.iiiatioii is tur- 
lushed by supposing their consti¬ 
tuent particles to consist of uhlatu 
spheroids, whost axis hear dillereiit 
proportions to each oilier in diller- 
ent substances : hence we may 
al.so roncliije, that the mti-rnal 
structure of all crystals, of the 
same body, is alike, liow'ever the 
external shape dilfer. 

Ill compound bodies si*ver:il suh- 
.staiice.s, .simple as well us com¬ 
pound may rephicc one another 
without any ihaiige of toriii hiking 
pl.icu, provided tin* other c'oiistitu- 
ent piniciples remain the same, 
iifid lu the* same proportions. 
'I'hns pIiosplioTiis and arsenic re- 
pl.ice one another, so th.it plio.s- 
phati‘S and .irsc-inates ot the .s.iiiie 
base crjstallj/.e in »*vai,tly the 
s.iiiie manlier, when tliey lue at 
Uie s.inie poi.it of s.itur.ition, and 
roiit.im the s.inic* imniher of .itoms 
of iryst.illiz.itiun. 'Ihe proto\ides 
of iron, zinc, cobalt, nickel, aiul 
manganese ; <ind ai.^o lime and 
nnigiiesia, rephice one another niu- 
tiiaiiy, provided .tlways, that in the 
c-oinbinatioii', which are «‘\.iininud, 
the niiijiher of atuiiis of w.iter be* 
the s,line. Aluniiiie, the deutiixide 
ui iron, .ind also that of manga¬ 
nese, may he .siibstituti*d for oiio 
iinottiL'i. The s.ime h.ippeiis to 
barytes, strontian, and ‘hi* oxido 
of le.id, and aNo to ilil'.ni'ie and 
iodine, sulpliur and .suleiiiuiii, 
'tlie.se tacts explain tiie cuiitr.idic- 
tioii of clienin ill analysis, cUid the 
gionielric.il ineasuremenLs; for, 
iiiiwever rigoioiisly the analysis 
m.iy have bei'u iii.ide, out: or iiiuru 
elements may vaiy. 

W hen salts ot the .same form ar« 
im\eil together m the same iiipiid, 
.met till., lupiid IS alic rw'ards evapo¬ 
rated, the.-»e s.ilts crystallize logc- 
lliei, loiiiiiiig :i part ol thu samo 
crysl.il ; and their relative prop, r- 
tion is determined only by the re¬ 
lative qu.mtity which tlu* liquor 
has had to abandon at thu moment 
of crystallizatum. 

C'lJiSr'i OUF. Its constituents 
an*, .’II arsenic acid, 45.5 oxido of 
iron, y oxide of copper, 4 silica, 
.lotl 10..5 water, by Cbentivix. 
\ .1 iip'i n i’.-> III il^sj. ; I'l ) i"> cop- 
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pci* fior silica, but 4S iron, 18 arsp- 
inr and, to 3 carbonate uf lime, 
iijid 3^ water. 

CL'l'ML. A shallow cartljcn vcs- 
S(‘i. souipAvli.it rr^(-iiibhii(' a tup, 
Iroin which ttUeriw:. its name. It 
is made of pho.-pli.ite of lime, or 
the i'cmiUk’ uf bitnicd bones riuit- 
Tued into a niuiild, which ghes it 
its hgnre. Tliis vessel is used in 
assays wherein the precious metals 
are tii.sed with levul, whichbecoint's 
eon%erted into glass, and eariies 
the impure .illo^ w iili it. bee A.ss . 

Cl'lM'.bLATJON. The lefniingol 
gold by scorihOcition w ith lean upon 
The cupel, la called lupeiluciou. 
bet! Assiy. 


(U'ilD. The coagiiluni wiucJt 
sejiruates from milk upon tlie ad- 
diiLon of aeid, or other Mii;staiicc.<. 
See \1li.K. 

CYAMTll, oil kVAMVr.. Ris 
theile uf H'iuy. It cuiisista by 
Klaproth, of 13 sihc.-i, 35.5 nluiui- 
tia, 0.50 iron, and u tr.ice ul put- 
•ish. ll ucioi'a 111 tht‘ gr.i'iiui and 
inic.i slate ol prnuitiie nunintains. 
It i** cm and puhslied in India as 
uii inferior sui t of s.ixiphire. 

CVASOdKN. Tlie * omjiouinl 
hea* uf piussjLL .iciU. See i^KOs- 
sie At III. 

(n AH)1»HA?<J3 of Jla»>. The 

Clll'>aOhLr>l. 



D The pennaiiently ph^s- 

Hr tlniiis w'liu U are i stricalcd lu 
iniiu**, ai'd .ire dealiiictiie to uin 
Inal file, are I'allcd damps by the 
iiiiuen-. the duel diatmctious 
luaao by the niinerb, .ire choak' 
li.inip, whiili extinguishes their 
L.iixJis, holers aliout the holtoni 
el toe •oiiie, :uid conMst.s for the 
most pait lit carhoiiic acid gas; 
and hi I-damp, or hydrogen gas, 
whit h occupies the superior .spaces, 
and doi s gti •!( uiinchii l hy expiod' 
iiig nil*, never it comes in cuiit.ii*t 
utlli then* lights. 

UA\ Ol ilN'hl. A kind of red 
schorl loo.id m Siberia. 

DAIMI.MK. The bitter princi¬ 
ple uf tlie plant called daphne 
.ilpiua. 

I) VlOl.n d. Thirc arc two 
soils ot datohte, common datohte 
anti botroidiil diitoUte. The cuiu- 
iiiou d.itolitc IS ol ii white colour 
nt v.ii lulls shades, u( curs in large 
cu.ir.se, and siu.ill granular coiicre- 
tioii.s, and rrjstalliAed. its con- 
stit. ent&, siccaifding to Klaproth, 
are silic.t 3ti.5, iime 35.5, buracic 
acid 24.0, w'Hter 4, witli a im- 
iiiitc purtiou of iron and man- 
gar.ese. 

DArt'llA. An alkali suppo.scd 
to titi found iu the datura stianio- 
uiani. 

DiSCANTATION. The action of 
pouring oil’ the clearer part of a 
tttud by gently iuchuing tUo vcasul 
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after tlic grosacr parts have Ikth 
sulleied to subside. 

JlKC'OCl'iObi. The; operiitioii uf 
boiling. This term i.s likewise u*ed 
to dinute the tliad il.u'lf v. Imh 
has I.eeii made to take up cert.im 
suiuble principles by boiling. 
Tliijs w<‘ Say n decoitioii ot tlie 
Lark, or other parts ul vegetables, 
uf ilesb, i.Vc. 

Dl-X'OMl'OSJTJON Ls now' nn- 
denstood tu imply the separatiuii 
of the cuinpuin lit parts or primi- 
ples of bodies lro«i each othei. 

The del oiiipusitinii uf budiey 
furiiis n very largo part uf cheiiii- 
cul science. It ceetus prububU*, 
Irom the opcratiuiis \v*e are ac- 
ipiaiuted witu, that it suKluiii takes 
pla< c but in couse(|iience. ut soitie 
euiiibtiiiitioii or couipusitiou liavuig 
Iieiu uH'ceted. it woidd be dilli- 
eult to point uut uu instance ot thu 
sc-puratiun of aity of tlie priuci. 
pies ut bodies wlncli has been 
1 ‘ilecied, unless in tunscipieuce of 
suiue new combiiiuliuii. Tin* only 
exceptions seem tu coxisist in 
those separations wliicb are made 
by heat, luid voltaic electru'it). 
See Analisi.s, Has, AlJi'i vhs, 
tlHvs, iSai.is, Mimciiai. WXtkhs. 

JIIXKKPITAITON is tlie cratk- 
liug muse which some oalto imiku 
when Hudileiily heated. It arisi's 
from tho parts heiiig unequally 
es-poniU’d by the heat, and thereby 
being turn asunder, ia the some 
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^aimcr aR glass is broken by hot 
'Water being poured upon it, or 
by being brought near the fire. 

1)KLIQDKSCK, to i)ccomc liquid. 
Thus HuIxMTboTiutt of potaaa ex¬ 
po ,(>d to the HIT iittriieti moisture, 
and becniuPK liquid, or doliquesees. 

1) I'lLl’in N lA, a now vegetable 
alkali, discoM-reil in the Delphi¬ 
nium stapliysagna. 

Pure dclphinia is crystalline 
'While wet. but becomes opaque 
on exposure to air. Its taste is 
bitter and .xcrid. When heated it 
melts; und uu cooling biTuiues 
hard and brittle like resin. W.iter 
dissolves a very small portion of 
it. Alcohol and (‘ther dissolve it 
very reaiiilv. 'I'he alrohulic solu¬ 
tion reudt‘r.s syrup of violets 
green, and restur«-.s the blue tint 
of litinu.s reddened by an acid. It 
forms soluble neutral salts with 
acids. Alkalis precipitate the del- 

f ihinia in a white gelatinous state, 
ike alumina. It forms neutral 
salts with the .‘icids. 

DMLlgiiKSCKNCE. The spon¬ 
taneous assumptioi. of the Hind 
state by certain saline substances, 
when left expiKOf to the air, in 
coiiseipiuiice of the water they 
attraet Irniii it. 

Di:EHLi:ii.M VTIOX. Any me¬ 
thod by which bodies an* deprived 
of Vi'ater. 

D KPH LOGISTIC ATED. A term 
of the old. chemistry, implying 
deprived of phlogiston, or the in- 
Haniraahle pnncipli*, and nearly 
synonymous with wliut i.4 now 
expT»'s>bed by oi iineiuiti'd or oxidizt d. 

DEPIlbOllISVlCArUlJ AIR. 
'Jlie buiiie with ovygeii gas. 

DERin SHlltli SPAR. Acorn 
biii.irioii ot cali'.ireons eartli with 
a peculi<iT acid called the PbuoiiK, 
which see. 

RKSICCATJOV, milking dry. 
It is efl‘ect<*d in various W’ays. 
By the iuv entiuii of Professor 
Leslie, it may he very elegantly 
accomplished with the air pump 
and .sulphuric acid. 

DES'IRIDTIVK DISTILT^- 
TIOX. Whim org.'iiiized suhstaii- 
res, or their products, arc exposed 
to distillation, until the whole has 
auli'ered all that the fiiriincc can 
elfect, the process is called destruc¬ 
tive distillation. 
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DETONATION. ' Ah explosion 

with great noise. 

DEUTOXIDE. A body contain* 
ing a double proportion of oxygen. 

DEW is the moisture which is 
insensibly deposited upon the sur- 
f.ice of the eartlr. During the day, 
whilst the air is warm, a much lar¬ 
ger portion of \.tpour is held in 
solution than cun afterwards be 
retained, when the heat has dimi¬ 
nished. Accordingly after sunset, 
moisture will begin to fall, and in 
proportion as the heat of the day 
is greater than that of the night, 
will bo the qi.antity of dew'. 
Hence in Egypt, and other warm 
climates, wIktc the days are very 
hot, and the nights comparatively 
coid, there falls much more abun¬ 
dant dew tli.in in our climate. 
Also in our climate, in spring and 
autumn, there is much heavier 
dew than cither during the heat 
of .summer or the cold of winter. 

The cause which we have al¬ 
ready stilted, the ditlerence of 
temperature betw'ecn the day and 
night, and consequently the dilTe- 
reuoe of the <iuantity of v.'ipour 
which will be kept suspended in 
the air, h.is been the only reason 
which some phllosopheis have 
given, to account for the pheno¬ 
menon of dew. But there is ano¬ 
ther cause, or perhaps more strictly 
•speaking, a iiiodihcation of this 
cause, which lias no small eflect; 
and winch some philosophers have 
considered as the sole cause of 
dew, and tliat is the great cold of 
the surface of the grass, compared 
W'ith the siiperincuiiilient air, and 
eoiiseipieiitly the deposition of 
moisture fro'm the air which comes 
in contact with it. As the mois¬ 
ture is withdrawn from the str.»- 
turn of air next the ground, other 
moisture will descend from the 
next stratum, and thus the iii- 
I'rease of dt^w will he continued. 
The phenomenon of dew is accord¬ 
ingly very similar to the deposi¬ 
tion of moisture which we fre- 
(juuiitly see collected on the walls 
of a crowded place of worship. 
Both these causes have their share 
in producing dew, but the last is 
the more important, and requires 
particular explanation. 

The difference of temperature 
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betwcren the ^asa an the ground 
and the air a few feet above it, ia 
found by the thermometer to be 
very cousiderablo, aa much aa 10*?, 
150 or 20O. The cftbct of the cold- 
ncaa of the ground ia known to 
proceed from a cause which is per- 
rectly familiar to philosophers, 
the radiation of heat. 11io heat 
ia radiated or emitted irqin the 
nound, and in a night when there 
n a clear sky, there is no return 
of heat radiated back again from 
the clouds. Accordiiigl>, in such 
nights tin* ground will he most 
cooled, and, consequently, there 
will be a large ilepositiou of dew 
from the air which conies in coil' 
tact with It. 

If a body be exposed to tlie 
free aspect of a serene sky, cut¬ 
ting oti as iniii'h as possible from 
it evi;ry terrestrial cause nl 
waniith, all the heat which 
radiat.'s from it will be lost to il ; 
and if what it Tecei%es from the 
contact of the nir and the sur¬ 
rounding boiiies do not cuuipun- 
sate this loss, its temperature 
ought to sink. This is, iu tact, 
wh.it wa.s first shewn by l)r. 
Wells, h) the application of ther¬ 
mometers to the space iTinneJiiitely 
abo>e bodies so exposed. It la 
eiidint that the cleurucss of the 
s'<«y i.« tn’t:uoS.iry, in order that 
the hi.t:'. of r.irjiilitig caloric m.i\ 
be produced ; for the i'lon(l.s, like 
a:l nrber diaplieKoiiN bodies, itliibt, 
arenrdnig to the expirim«nt.s of 
J)e Larochi’, atop the t ^lonc, which 
does not llovv thr.iugh a body wliicii 
is not tery w.irm, as wc have 
shewn iii our arti- !,• uii caloric. 
'J’ljij best way of purfi rnun j r!ie 
uxpi'iiment, IS to pi-'iie .1 tlie'o.o- 
merer at thu foi'-u.i ot a cuncavu 
i!i4‘tiUlic mirror, vh.ob js tunn-il 
toward-! the .sky. Tlie mehil r.uli- 
atiiig little he.it of Itself, doe.-> not 
cuinmuuicatc much to the thermo- 
meter ; and as it u a good rejec¬ 
tor it puts It III rapui coinmunic.i- 
tiou with a Iargi;r part of the 
space, and accelerates the cool 
iug. Thii plan w.is coiitrived by 
I>r. Wollaston. It id evidi nt that 
tho experiment must succeed better 
ia cairn weather thuii if the uir l>e 
agitated,because, in the latter c.tso, 
the contact of this fluid, renewed 
IM 


perpendicularly, must repair, in fk 
great measure, the loss which the 
thermometer sustains. But what 
has already been said is suflicieut 
to shew tho numerous conse* 
qucmccs of the principle. 

Such ia the cau.Me, ns Air. 
Wells has slicwii, of the dew 
and of the wliitc frost. When 
bodies exposed to the a.spect of a 
clear sky, are cooled by this as- 

E ect to a degree sulliciontly low, 
elow the temperature of the 
siirroundiiig air, they produce 
upon their surf.ico a precipitation 
ot water, which is the dew itself, 
ami if their cooling be sulftciently 
powerful, or if they be ^udkiently 
cut off Irom all others, they free-ae 
this water. Tlie natives have also 
made, ice in great ahuiidance, iu 
Bengal, from time imuieiuonal, 
when the temperature ot the air 
has been above According 

to this theory, it is fjvnlent that 
the dew will he deposited with 
gre.-iter dilliniTty np.iii budie.s of 
winch the r.ulialioii is Ie>s, as 
polislicd m:;t,ils, or gi'.ivel w.dks, 
because then tin* air lias greater 
advMnt.i"e in waTining them. 
AI.vo they will be c ivered with 
devv more ran ly, whilst, on thu 
uMii r hand, it will lie ».een iii 
.ii.imdanr>- on glas-*, which is a 
very ladiating .Milistance. It is 
al-o (vident why the dew is not 
Seen, except vvln-n t'.ie sky it^ 
seiXiie, or tlie .lir ii not agitated. 

DIAIjL V(1K, is a species of 
s'jnller sp.ir. It is the verde di 
<’oi.vieij diiro of which ring stones 
.iiid Mind boxi'.s are made. It is 
I .il'ed .SIM ir.igdite by Suiisiure. 
it is gr s • .Tri-eii -ind tr imslucent. 
iii 'i ilt/S I). !t appiMrs strange, 
I'.o sub '.lines so disMinilar 
ti.s Lh.n..iit nod the purc.st Uia- 
ii.oiid, .siioiil 1 be in every thing, 
but extern il appearance, prefi.soly 
liie saiite. Newton suspected 
irid Lavoisier in 1772, proved 
the i.iaibeiti: iiiry of the (liunuiiid. 
la till- i’iiiios^'plimal Transactions 
for 17W7, is related Mr. .Sinitlibon 
Tennant's process for proving the 
identity ol the two substances, 
lie says; “ it will appear tram 
the following experiiueuts, that 
the diamond consists entirely of 
charcoal, diflering from tho usuiil 
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ptete of ^ai pubstance ohiy by Its 
orystalliKed form* From the ex¬ 
treme hardness of tbo dUmoild, a 
stronger degree of heat is rcqtlired 
to iunaim* it, whim I'xposcd merely 
to air, than Ciui easily 1>c applied 
in close vessels, except by means 
of H strong hitniing lens ; but with 
nitre its combustion may be etFocted 
in a moderate boat. To expose it 
to Uic action of heated nitre free 
from extraneous matters, a tube of 
gold was procured, which by 
having one end closed, might serve 
the purpose of a retort, a glass 
tube being adapted to' the open 
end for coUcctiUg the gas pro¬ 
duced. To be certain that the 
gold vessel was perfe.-tly closed, 
and that it did not contain any un¬ 
perceived impurities which could 
occasiou the production of fixed 
air, some intre wus heated iu it 
till it bad bucoiue alkaUno, and 
afterwards dissolved out by water ; 
but the solution was perfectly free 
from liscd air, as it did not alfect 
the transparency of lime-water. 
VV^heii tiie diuiiioiid was destroyed 
in the gold vessel by nitre, the 
substance which reniained preci- 
pit.it ed lime from lime-water, and 
tvith acids allbrded nitrous and 
fived air ; and it appeared solely 
to consist of nitre partly deenm- 
poned, and of aerated alkali. 

Jii order to estioiute the quantity 
of fixed air wlncli might be ob- 
liined fioiii a giieti weight of dia- 
iiiund;i, *2^ grs. of small diamonds 
were wuigUud with great acciirucy, 
aud being put into the tube with ^ 
ox. of nitre, were kept In a strong 
red heat for ai/out an hour and a 
h.tlf. Thu heat being gradually 
iucreased, the nitre was in some 
degree Tendered alkaline liefore 
the diamond began to bi' inllaiued, 
by wbioli means alioost all the 
fixed air wasre'ained by the alkali 
df the nitre. Tlie air which came 
ovur was produced by the decom¬ 
position of the nitre, and contained 
ao little fixed air as to occasion 
prily A very slight precipitation 
from lime-water. After the tube 
had cooled, the alkaline mutter 
coutain-ud in it was dissolved in 
w.iter, and tliu whole of the dia- 
* ifioiids were foihid to have been 
Ucstruyed. As an acid would ilis- 
1U5 
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engage nitroni air firom thia soln* 
tion as well as the fixed air, thn 
quantity of the latter could not in 
tnat manner be accurately deter¬ 
mined. 

To obviate, this inconvenience, 
the fixed air was made to unite 
with calcareous carUi, by pouring 
into the alkaline solution a sufficient 
quantity of a saturated soliiUon of 
marble in marine acid, 'llio vessel 
which contained them being closed, 
was left undisturbed tdl the pre¬ 
cipitate had fallen to the bottom, 
the solution having been previously 
heated that it might sulfide nioro 
perfectly. The clear liquor being 
found, by means of lime-water, to 
be quite ft'on from fixed iiir, was 
carefully poured off from the cal¬ 
careous precipitate. The vessel 
used on this occ.isiou was a gluss 
globe, having a tithu annexed to 
ft, that the quantity of the fixed 
air might lie more accurately niua- 
sured. After as much quick, ulver 
had been poured into (he glass 
globe containing calcareous prori- 
pitate as was necessary to till it, 
it was inverted in a vessel of the 
same fluid. Some niur.ne acid 
being then made to pas.i up into 
it, the fixed uir was expelled from 
the calcareous carlh; and iu this 
experiment, (in which grs. of 
diamonds had been ciuployed,i 
occupied the sp.xee of a little inoru 
than 10.1 os. of water. The tem¬ 
perature of the room wle'ii the .lir 
was measured, was at and the 
barometer stood at about ‘.IR.d 
in^es. 

From another experiment made 
in a simiLir ni inner with one grain 
and a half of diamonds, tho uir ob¬ 
tained occupied the space of U.IS 
OB. of water, according to whkh 
proportion, the balk, of the fixed 
air from 'i and ^ gr. w'uald hare 
been equal to 10.3 os. 

The quantity of fixed air thus 
produced by tho di.imond, does 
not difiur much from that which, 
according to M. Lavoisier, might 
be obtained from an equal weight 
of chaiueal. 

in addition, Morveau burnt dia¬ 
monds in oxygen gas, by means 
of a lens; and ifiituined. lio pro¬ 
duct of tfombiistion, save carbonic 
acid gaSk He also couvertod Hoft 
$3 
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iron into atoel, (Vsarbnret of iron,} 
by cementing it with the diamond. 
To cfTcct this, he secured a dia¬ 
mond with some filings of iron, in 
the centre of a piece of soft iron, 
and putting in an ^on stopper. 
Ihe whole properly enclosed in a 
crucible, was exposed to the heat 
of a blast furnace, by which the 
diamond disappeared, and the me¬ 
tal was fhsed, and converted into 
a small mass or button of cast 
steel. 

The only perceptiblo difference 
between diamond and charcoal, 
(except those of form, texture, and 
colour,) is, that the latter contains 
a sinnil portion of hydrogen : and 
the great iiiliammability of char¬ 
coal in comparison with diamond, 
must be owing to its want of com¬ 
pactness, 

Fonrcioy states that diamonds 
are usually found in an oclireous 
yellow earth, under rocks of grit 
stone ; they are likewise found de¬ 
tached in toircnts, which have 
carried them from their beds. They 
are seldom found above a certain 
siae. The sovereigns of India re¬ 
serve the largest, in order that the 
price of tliis article may not fall. 
Diamonds have no brilliancy when 
dug out of the earth, but are co¬ 
vered witii an earthy crust. 

When washed, they exhibit a 
sort of phosphoric or vitreous sur¬ 
face, wlitcli they preserve until 
polished. Mr. Mawe found several 
in the Brazils of various sizes. 
Some of these, of the size of 
filberts, may be seen at his Repo¬ 
sitory, in the Strand. Ihougli 
rather opaque, tlicy arc of great 
use in the state of powder for 
polishing gems. 

The value of diamonds is esti¬ 
mated in carats, one of which is 
equal to four grains, and tlie price 
or one diamond, compared with 
another of equal beauty, is as the 
square of their rcspectivo weights. 
Thus, suppose tliat the value of a 
cut diamond of one carat be £T., a 
diamond of 

2 carats will bo 2^ x 7 . . £28. 

a .. . , . . 3» X 7 . . (U. 

4 ... . . . . 4* X 7 . . 112. 

X 7 . . 173. 

the diamonds are of a 
large maghitiidoi this rule will net 
199 


hold good, and in an article of 
merchandise, the value of which 
must depend upon the imagina¬ 
tion, it can hardly be expected 
tliat any fixed rule should be 
given. 

DIGESTER. The digester is an 
instrumiint invented by Mr. Papin 
about the beginning of the last 
century. It is a strong vessel of 
copper or iron, with a cover adapt¬ 
ed ti) screw on wRh pieces of felt 
or paper interposed. A valve with 
a small aperture i.s made in thu 
cover, the stopper of which valve 
may Ito more or less loaded, either 
by actual weights, or by pressure 
from an apparatus on the principle 
of the steelyard. 

The purpose of this vessel is to 
prevent the loss of heat b> evapo¬ 
ration. The solvent power of 
water when heated in this vessul is 
greatly increased. 

Papin's digester, which the an¬ 
nexed cut represents, was con¬ 
structed on the prim iple of nic- 
chumcal pressure being necessary 
to elevati! fluids to higher tempe¬ 
ratures than their common boiling 
points. 

A is the boiler; B the lid, fas¬ 
tened down by four screws; C a 
valve to allow the escape of a small 
portion of steam, to prevent the 
bursting of the apparatus; D is a 
notched lever, on which a weight K 
hangs, to prevent the valve from 
rising by a slight expansion of the 
steam. Tlio weight is heavy, ac¬ 
cording to the strength and thick¬ 
ness of the iron, of which the di¬ 
gester is formed, llie whole appa¬ 
ratus is generally made very strong, 
to prevent accidents. 

. Animal bones are dissolved with 
great facility, in these digesters, 
in order that the gelatine con¬ 
tained in them, may be converted 
into rich soups, dec. For this pur 
pose, they have been much used 
in hotels, coffee-houses, and family 
establishments. The heat of the 
water contained in this apparatus, 
is so intense as to melt lead. 

DIGESTION. The slow action 
of a solvent upon any substance. 

• DIGESTIVE SALT. Muriate of 
po&ss. 

UIOPLASE* fSmeral^ 
orp, 




















































D10!PSIDB. A !iu1ij>pccics of ob¬ 
lique nugito. 

DIPl'EL'S animal oil is obtained 
fnim the igneous decomposition of 
animal oil in a retort. 

DISTILLATION. —Distillation is 
that process, by which this volatile 
particlus of boiling lliiids are va¬ 
porised, condensed, and collected 
in apvroprinte vessels. 

(ivHcral Ob^tn ationx on DistllUt- 
lion, —It is performed by submitting 
liquids to heat, in close metallic or 
glass vessels. The -more volatile 
particles being in a state of vapour, 
ascend in the body of the still, or 
lower vessel, in which the liquid 
iHiils, and enter the head or capi¬ 
tal. From thence the vapour 
passes into a metallic tiilie, railed 
The worm, nr condeiisiug tube, 
which is cooled externally, by 
means of water contained in a largo 
tub or wooden vessel, termed tin* 
refrigeratory. Tlu* vapour is thus 
condensed, (or reduced to a liquid 
state,; bv parting with its beat 
through the metal to the surround¬ 
ing cold w.iter, and descends 
through the worm into any rni<. 
vciiieiit vessel placed below. This 
latti'T part of the; apparatus is 
lumied the receiver. The engrav¬ 
ing represents the apparatus by 
wliieh till! proi'css of dislillution is 
usually c irried on. 

For many chemical purposes, 
retorts and receive* s are us<‘d in 
ilistilldtiun. Tlie engravings repre- 
simts tins app.'ir.itus in a disjumtod 
state, that its parts may he iiro- 
perJy understood. 

A is tluf retert, liaving an aper¬ 
ture, called the tuyi;re, by which 
liquids may bo supplied without 
taking the parts of the upparatus 
asunder; B is a tube, into which 
the beak of Iho retort i.s to be iii- 
aertud, and which connnuiiicatcs 
■with tho receiver C. The appa¬ 
ratus is to hejuiued together when 
in use. 

Retorts arc sometimes made of 
earth to resist the intense heat of 
Arcs. In the distillatioa of carbn- 
retted hydrogen gas, from coals, for 
the illumination of streets and 
house s, cast-iron retorts are used. 
Leaden retorts, as will be seen in 
a future page, are required for the 
^tUlation of fluoric arid* 
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Retorts are, however, generally 
made of glass, in order that the 
I operator may S(‘e how the process 
is going on. This is absolntcly 
necessary in nice and delicate ex¬ 
periments, as may bo seen by the 
following one, which fully ilhuitrates 
the mode of distillaticn by the use 
of retorts and receivers. 

Process of PlstilltttioM, by means 
of the ('o»i;ar>n into a 

moderately sized still, about a 
pound of mint leaves (or any 
other herb, capable of aflbrding 
an aromatic nil or essence,) with 
two gallons of water; and place 
it on a tire or furnace: lute on 
the head, and connect the worm 
with it. Now fill tho refrigeratory 
with watc'r; place a recipieiit 
vessel under the worm; see that 
tho tiro burns well, •und that the 
whole apparatus is m proper 
order. la about half an hour, 
the distillation will commence, 
and the mint-water will tricxlu 
tlirougli the worm into the re¬ 
ceiver, in a stream, which should 
never excei-d the size of a thread, 
and it will be better <iot to ur^o 
the process, wlien conducted m 
this sninll way, be>uiid the degree 
at whicii the luj^uid drops in the 
most rapid manner ; nlieii it comes 
over more rapidly, there is d.inger 
of the fluid iii tliu still boiilng Oi er. 
If this aecideiiL should happen, 
(its occurreiici: may be known by 
the liquid passing trririn into the 
receivi-r, though the water in the 
refrigeratory is cold,) the heat of 
tlie turiMce should be lessened, 
and the liquid which has boiled 
over should be set aside, and not 
mingled with that which has ueeu 
properly distilled, as it would 
spoil it, and prevent it from being 
preserved, by becoming mouldy. 
When the stream ct'ases to exhale 
the smell of mint, the distillation 
is to be discoiitiuiuid, as all the vola¬ 
tile particles of the leaves have 
already come over. 

In this way, essential oils, such 
as pepper-mint, rue, cloves, cinna¬ 
mon, anise, turpentine, juniper, 
and otto of ruses, are distilled from 
herbs submitted to a strong heat 
with water. These oils are called 
essential, or volatile, to distinguish 
tbemirom such as will not rise bn 
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distillatran : — accordingly, thnac 
wlik'Ji do not, («ncli as linseed, 
ahnoiid, castor, nli\e, and all ani¬ 
mal oils,) isrc di'iioiniiiuted liaed. 

Jiy distillation, all spirits and 
i'ssenti<U oils are olriaiix'd. Of Oio 
fomie-r, brandy is distilled from 
Hiae ; Tiim from a fermented sohi- 
lion of aiisar, or the juice of tiie 
aii^ar-eaiie; whiskey from a ler- 
inented liijiiur, made Irom potatoes, 
rye, r-ats, or bailey; ariack, ^aii 
Asiatio spirit.) from ruv, iviiicli 
lifts uudeigoiiu tern«ei.ration siuiU 
^r to the alioNc ; ■iinl chili, mIiicIi 
is ni.ide ill .Amer-ca and Ainca, 
from a certiiiii Imit. The Arabs 
distil a spirit, which they can 
k-omniss, from mare’s milk, whieh 
lias- widergoiie lernieiuatioii. Al¬ 
cohol is tlie spiriiuous ingredient 
in all these distilled produet.f. 
J'lto purest alcohol loutaiiis no 
water ; its ppei ihc gravity being 
.dfif. To obtain pure alcohol, t)ie 
Binrit irom wliiui it is distilled, 
must be mixed w itli dry iniiriatu 
of lime, wliiUt, from its ailiiuty 
tor water, holds possession of it, 
whilst the spirit asroiids. ‘Ilie 
alcohol cannot be iteL'Uied pure, 
until the inurifite o^' lime is left 
ilrv'm tlic stiil or retort. 

ihiuipound hipioTS, or cordials, 
fliu'h as gin, holl.iuds, ^c. A.c. are 
distilled from ferincuti d liquors 
conibined wi<.h oil of turpentine, 
juiiiper-berru"', tkc. 

if the outer < use in wdiich the still 
is fixed, be placed on the tire, tas 
the still itselt is iii the UMial mode 
of distilling,) It Is evident, that the 
matter lu the still can never be ’ 
heated to a liiglier degree than 
*il'i'>, the greatest heat ot the sur¬ 
rounding water. Jiut, in the un¬ 
proved apparatus, distillation is 
e/lected at a still lower tempera* 
turn, (generally about lJ‘i^,) bt'- 
cause the prefrsare of the atmo¬ 
sphere is removed from the sur¬ 
face of the liquid in the still by 
the air-pump; and. of course, 
from the regnlar application of so 
low a degree of heat, an agreeable 
favour is secured to the distilled 
liroduct. 

Bv the great reduction in the 
application of heat, an important 
farms of fqel is enfifeoted» 

from being eapaned 
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to the action of violent flref. will 
he far more durahlt:. A less quan¬ 
tity ot cold water, for condensing 
the vapour in the ooudeusiug- 
v(;s8el and receiver, is required 
than in couiiuuu distillut'on: tliis, 
in many cases, will he found 
fi material conveiiu iice, parti- 
culatly III some of tho West India 
iislandb. 

From Uic distillation being con¬ 
fined throughout the operation, to 
close vessels, tlie common loss by 
evaporation at the wornra end, is 
111 this appuT.itiis avoided, and an 
increase of pitaliice is obtained. 
The produce of the improved 
apparatUH has been submitted to 
Che jitdgiuent of experienced per- 
.sons, and most highly approved of. 
'I'hu apparatus itsc'lf may be seen 
at work at Mr. Tnttoii’s manufac¬ 
tory, >io. 63, Whitechapel, Lon¬ 
don. 

It was at one time supposed, 
that fresh water might be ulitained 
at sea by distillation; tliis plan, 
however, ditl not succeed, as the 
water still retained an unpleasant 
taste. Perhaps, if less heat were 
applied, on the principle of the 
iuregoing iinprov emeut; and if 
the distilled water were after- 
I wards exposed for some time to 
the air, this very desirable object 
might he attained. 

]iJSTHE>iE the same as cya- 
uite. 

DOCIAfASTIC ART. Tho art of 
assaying. 

DOlAliMITC. There are several 
kinds. White dolomite contains 
■hi.5 carbonate of niaguesia, fil.DH 
carbonate of lime, 0.'^ uxide of 
ni.'iiiguneso, U.5 oxide of iron. It 
is louud in beds in the island of 
ioua. A beautiful variety, found 
m the island of Tcuedos, was used 
by the ancient sculptors. It con¬ 
sists of fine granular concrolious. 
Xhe brown dolomite is tho nn^o- 
si.m limestone of Teiiiiaut. There 
is a cohimuar dolomite of a pale 
greyiah wliite. Compact dolomite 
is of a Huow-wliite colour, gee 
Maumssian LiaICS'I'UNK. 

BKACU MUTK/AXUS, a name 

for calomel. 

URAGON’S BLflOJl. Is a re¬ 
sin hiFPWbt from the East Indies, 
the prodgoli of the pterocarpui. 
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4raeO, «tid iSie draetena draco. It 
is of a dark rod colour, and im¬ 
part* a fine red atani to marlilc. 
It dipaolveM in oils and nlcoliol. 
It oontiiins a portion of the hen- 
aoic acid. 

1) HA WING SLATE. Seo 
Black Chalk. 


Di(CTlLlTV. That property or 
textnru of bodios, tvliich renders 
it practicaljlo to draw them out in 
length, while their ihickneiis is 
dimmiahed without any actual 
fracture of their parts. This terra 
ui almost exclusivtdy applied to 
metals. 

Most autliors confound tlie 
words niallrability, lamiaability, 
i^qd ductility together, and use 
Uicm in ti loose inuiscrmiinatc 
way ; but tliuy are very di/iereiit. 
Malleability is tlie property of a 
body which enlargea one or two 
of its three diiiieiisions, by a blow 
or pressure very suddenly applied. 
Laniraability belongs to bodies 
extensible m diineiiMeTi by a gra¬ 
dually applied pTu^Kurc. And 
ductility IS properly to be attri¬ 
buted to sucii bodies as can be 
rendered longer and tbinuer by 
drauiiig them through a hole of 
less area than the transverse sec¬ 
tion of tlie body so urawu. 

DYING. The art of dying 
consists 111 fixing upon cloths of 
various kinds any < <ilnur which 
may be required, in siuh a ni>.n- 
uor as tliikl tiioy sh.ill not he easily 
altered by those ugeiits to which 
the cloth Will most probably be 
exposed. 

As tiierc enn be no rniiso by 
which siiy colouring inatter ran 
adhere to any cloth, except an 
attraction subsisting between the 
two subsfuures, it must lollow, 
that there will be few tinging 
matters eapni.le of inxelibly or 
strongly attaching theuisclves by 
simple application. 

D>iug is tlierefore a chemical 


art. 

The most remarkable general 
fiict ill the art ol dying, consists 
in the different degrees of facility, 
witli which animal and vegetable 
substances attract and retain co¬ 
louring matter, or rather the do' 
nre of facility with whi^ the 
finds he can tinge them yfitk 
IIM 


any intended colour. TThe chief 
materials of stiiif to be dyed are 
wool, silk, cotton and liiirn, of 
which the former two aro moro 
easily dyed than the latter. ITiis 
has been usually attributed to 
their gr«at<‘r attraction to the 
tinging matter. 

Wool IS iiatiirally so much dis- 
po.scd to combine W'ith colouring 
matter, that it requires hut litDe 
preparation for the iiimiediate pro¬ 
cesses of dying; nothing more 
being required than to cleanMi it, 
by scouring, from a fatty sub¬ 
stance, called the yolk, which is 
contained in tlie fleece. For this 
purpose an alkaline liquor is uc- 
ccBsary ; but as alkalis injure the 
texture of the wool, a very weak 
solution may be used. For if more 
alkali were presi'iit ih.in is suffl- 
cieut to convert the yolk into soap, 
it would attack the wool itself. 
Futrid urine is therefore generally 
used, as being cheap, and contain¬ 
ing a volatile .'ilkali, which, unit¬ 
ing with the grease, renders it 
soluble in water. 

iiilk, when taken from the co¬ 
coon, is covered with a Lind of 
varnish, W’hich, because at does 
not osiMly yield either to water or 
alcohol, IS uMially said to be solu¬ 
ble in neither. It is therefore 
usual to boil the silk with an alkali, 
to diHoiigage this matter. Muck 
car** is iicct-ssary in this operation, 
because tbe silk itself is easily 
corroded or discoloured. Finn 
soap is commonly used, but even 
this is said to be detrimental; and 
tlie whiti* China silk, which is sup¬ 
posed to 1 h- prepared without 
boup, has a lustre bupurior to that 
of Europe. Silk loses about one- 
fourth ut its weight by being dc- 
prii ed of its vumuh. See Blxach- 

IKO. 

I 'I'lie intention of the previous 
preparations seems to be of two 
kinds, llio first to render the 
stuff or material to be 'dyed us 
clear as possible, in order that 
the aqueous fluid to be afterward 
applied, may be imbibed, and it^ 
contents adhere to the mlnut* 
internal surfaces. Tbe second is 
that the stuff may bo rendered 
whiter and more rnpablh of rdfieftt- 
ang tho light, and cqpseqjtoiklly 
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enabling the colouring matter to 
exhibit more brilliant tints. 

Some of the preparations, how¬ 
ever, though considered merely .as 
preparative, do really constitute 
part of the dying processes them¬ 
selves. In many instances a ma¬ 
terial is applied to the stuiT, to 
which it adheres; and when ano- 
tlier suitable material is applied, 
the result is some colour desired. 
Ihus we might dye a piece ot 
cotton black, by iiumershig it in 
ink; but the colour would be nei¬ 
ther good nor durable, berause 
the particles of pre( ipitated mat¬ 
ter, farmed of the oxide of iron 
and acid of galls, arc already rou- 
creted in masses too gross cither 
to enter the cotton, or to adhere 
to it with any considerable degree 
of strength. Jlut if the cotton l*e 
soaked in au infusion uf galls, 
tlien dried, and afterward im¬ 
mersed ill a solution of sulphate 
of iron (or other ferruginous salt,) 
the acid of galls being e> cry where 
diffused througti tliu body of the 
cotton, will recoil e tlie particles 
o^ oxide of iron, at the very in¬ 
stant of their transition from the 
fluid, or dusolied to the precipi¬ 
tated or solid state; by which 
means a perfect covering of the 
Mack inky matter will be .applied 
in close contact with the surface 
of the most minute fibres of the 
cotton, lliis dye will therefore 
not only be more iuteiibO, but 
likewise more adherent and du¬ 
rable. 

The French dyers, and after 
them the English, have given tin; 
name of morUant to those substan¬ 
ces which are previously applied 
to piece goods, in order that they 
may afterward take a required 
tinge or dye. 

It is evident, that if the mor¬ 
dant be universally applied over 
the whole of a piece of goods, and 
this be afterward immersed in the 
dye, it will receive a tinge over 
au its surface ; but if it be applied 
only in parts, the dye will strike 
in those parts only. The former 

{ irocess constitutes the art of dy- 
ng, properly so called; and, the 
latter, the art of printing woollens, 
cottpns, or linenSf caUod calico- 
printinf. 

. -SOO* 


In the .nrt of printing piece 
goods, the mordant is usually mixr 
cd with gum or starch, and applied 
by means of blocks or wooden 
engravings in relief, or from cop¬ 
per plates, and ^ the colours axo 
brought out by immersion in ves- 
sols tilled with suitable composi- 
tions. Dyers call the latter fluid 
tlie bath. The art uf printing 
aftbrds many processes, in which 
the effect of mordants, both simple 
and compound, is exhibited. 
following is taken from Berthollet. 

Tlu* mordant employccl for 
linens, intended to receive dif¬ 
ferent shades of red, is prepared 
by distolvliig in eight pounds of 
hot water, three pounds of alum, 
and one pound of acetate of lead, 
to which two ounces of potash, 
and afterwards two ounces of 
powdered chalk, are added. 

Ill this mixture tlie sulphuric 
acid combines with the lead of the 
.acetate and falls dow'n, because 
insoluble, v/hile Uie argillaceous 
earth of the alum unites with the 
acetic acid disengaged from 
acetate of lead. The mordant 
therefore consists of an argil¬ 
laceous^ licetic salt, and the small 
quantities of alkali and chijk serve 
to iieutraliisc any disengaged acid, 
which might he contained in thu 
liquid. 

S(;veral advantages are obtained 
by thus changing the acid of the 
.alum. First, the argillaceous eartli 
is more easily disengaged from thu 
acetic acid, lu the subsequent pro¬ 
cesses, tliaii it would have been 
from the sulphuric. Secondly, tliis 
weak acid docs less barm when it 
comes to be disetigagtal by depriv¬ 
ing it of its earth. And thirdly, 
thu acetate of alumina not being 
crystallizablc like the sulphate, 
do>>s not separate, or curdlu by 
drying, on the fticc of the blocks 
for printing, when it is mixed with 
gum or starch. 

AVhen the design has been im¬ 
pressed by transferring the mor¬ 
dant from the fare of thp wooden 
blocks to Die cloth, it is Dicn put 
into a bath of madder, with proper 
attention, that the whole shall bo 
equally exposed to this fluid. Hera 
Die piece becomes of a red colour, 
but deeper ia these places vkofa 
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ftc metdant was applied. For 
some of the argillactouH earth had 
hefore ipiittcd the acetic acid, to 
combine ^vi'th the cloth ; and thia 
servoB ns an intc rmediiim to fix fho 
colom iug mattur of the madder, in 
the dame manner as the iicid ut 
galls, in the former instance, fixed 
the particles of oxide of iron. 
With the piece in this state, the 
caUco-priiiter has only th(*refore 
to nviul hiiuself of the difTereiico 
between a fixed and a fugitive 
colour. He therefore boils the piece 
with bran, and sprc'ids it on the 
grass. The tecula of the bran takes 
up part of the colour, and tlio 
action of the sun and air renders 
more of it combinable with tlie 
same substance. 

In other cases, the elective at¬ 
traction of the stufiT to be dyed hus 
a more marked agency. A very 
common mordant for woollens is 
made by dissolving alum and tartar 
together; neither of which is de¬ 
composed, but may be rei overed 
by crystallization upon evaporating 
the lifiunr. Wool is found to be 
capable of decomposing a solution 
of alum, and combining with its 
earth; but it seems as if the pre¬ 
sence of disengaged sulphuric acid 
served to injure the wool, which is 
rendered harsh iiy this method of 
treatment, tliough cottons and 
linens arc not, which have less 
attraction for the eartli. Wool also 
decomposes the alum, in a mixture 
of alum and tartar ; hut in tliis case 
there can bn no disongagemeut of 
sulphuric acid, as it is immediately 
ncutralixed by thu alkali of the 
tartar. 

Metallic oxides have so ipeat an 
attraction for many colouring sub¬ 
stances, that they quit the acids in 
which they weru dissolved, and arc 
precipitated in coiubiiiatinn witli 
them. These oxides are also found 
by experiment to be strongly 
disposed to combine with animal 
fubstaneds ; whence in many in- 
stancei they servo as mordants, 
or the medium of union between 
tlic colouring particles and animal 
oodies. 

llie colours which the compounds 
of metallic oxidoii and colouring 
particles assume, then, are the 
pfoduct of the colour peculiar p> 
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the colouring particles, and of that 
peculiar to the metallic oxide. 

DAKES. That the surfoce of 
the earth has been fractured since 
its consolidation is proved by the 
dislocations which rocks and strata 
in many situations present. It is 
further proved by the existence 
of vertical seams intersecting them, 
and filled with mineral matter of 
a different kind. When the sub¬ 
stance found in these vertical 
seams is stone or earth, and they 
are of considerable tliickuess, they 
arc called dykes or faults. When 
filled with metallic ores, they are 
generally called veins. Dykes or 
faults are frequently filled with 
basalt: in the iiortlicrii couutiea 
tlicy arc culled whin-dykes, whiii- 
stoiie being the provincial name 
for basaltic rocks. In the coal 
districts of Yorksliire, Derbyshire, 
and Staffordshire, the substance 
which fills dykes is rnnimoiily in¬ 
durated clay. Ill primary and 
transition rucks, almost every kind 
of stone lielotiging to each class 
occasionally occurs, intersecting 
other ruiks, and forming veins or 
dykes. 'Hie thickness of dykes 
varies from a few inches to twenty 
or thirty feet, and in some in¬ 
stances they exceed 300 feet. 
Tiie extent to winch they stretch 
across a country has seldom been 
explored, cxcf'pt in coal distric.ts, 
wliere a knowledge of them is im¬ 
portant, on account of tlic disloca¬ 
tion of the strata winch they oc¬ 
casion. 

In Cornwall, veins or dykes of 
granite shoot from the granito 
rocks into the inciinibrnt killiis or 
gray wackc. Granite veins have 
also been observed lising up into 
slate rocks in Scotland, and ia 
various parts of Eiiropo. This 
circ.iimatanre appears strongly in 
favour of the hypothesis of Dr. 
Hutton, that the mineral substance 
in dykes w-u.s formed from thu 
melted matter of the subjacent rocks 
forced through the upper rocks and 
strata in a melted state. 

The close union frequently ob¬ 
served between the sides of the 
hardest rocks and the substance of 
Die dyke, and the circumstance 
of basaltic dykes charring the beds > 
of coal near which they pass, arq 
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n1<o fayonrable to this opinion. 
Tin- mineral substance of dykes is 
frequently harder than the rocks 
whic'li they iutecsert, and rc- 
uitiins after they are deroniposed, 
forniirig; iiiiineiine nratls of stone : 
such are met with on the western 
C'adt of Scotland, where the vio¬ 
lence of the Atlaiit.c Ocean has 
torn away the suriiiundiiig rock. 

^Vhen dykes are of considi'r.iMe 
thickne8-i» it is oba'rred ttiat the 
iniueral .suIisIhiiccs of which they 
are ioeipo->ed vary in h irdness, 
suiuetuncs the central parts and 
BOinetimes the sides being harder 
or softer tinin the other, ami are 
divided liy vertical scams or part¬ 
ings. Coluniii.ir basaltic rocks aru 
soinetiiues iu'ei'secle.l liy dykes of 
basalt; and it is remarked that 
the basalt lu these dykes h.is also 
a colnmiiar striiclun*, being cenn- 

E osed of prisms, which are laid 
orizoutally, nr m a cuidiary di¬ 
rection to the position of the 
columns in the ran^e. Those who 
suppose that basaltic rocks had an 
igneous origin, consider this cir- 
cumstan 'e us favourable to the 
bypotliesis. Tho melted basalt 
ejected into the dyke would first 
begin to cool and crystuUi^e where 
it Wiu* ill coutdct with the rock on 
each side of it: hence the dimi- 
uutiott of temperature^ acting 


laterally, bas giron to these prisms 
an horisoiital position. On the 
contrary, the couinms hi the range 
were formed by a dinilnution of 
temperature, commencing in a 
vertical direction, which must have 
been the case, wlsethcr ilipy were 
formed on land or under tho 
ocp'in. 

If dykes have been formed by 
the expansive force of subter¬ 
ranean lioai lirenkirig the surface, 
and forcing melted niactcr into 
the fissure, we may expert to find 
forks and str,iTa mucli torn and 
dislocated in tbeir vicinity; and 
such is geueraMy the case. Also 
W'here a 'nouiitain rock rises 
abruptly, and the beds nr str.ita 
are thrown into oppin-ite direc* 
tions, wo may presume the exist¬ 
ence of a dyke or fnalt, which has 
produced the irregularity tire ob¬ 
serve. Afore frequiMiilv, however, 
a .series of fi.ssiire.s or faults, of 
greater or less niagiiitude, in.-iy bo 
fouild near the declivities of very 
abrupt moimtaius : thin, im the 
western side of tho inoiintainoiis 
range which separates A'orkshire 
from Tjaiicashire and (Mieahire, the 
ground near the declivities of thcao 
mountains is so much broken by a 
succession of faults, that it ren¬ 
ders mining operations exceed¬ 
ingly uncertain und dillicult. 


EAGLE STONE. A clay Iron¬ 
stone. 

EARTHS. The stony or pulve¬ 
rulent masses, which are the chief 
component parts of the mountains, 
valleys, and plains of our globe, are 
found to consist of a few subtaucea 
called earths. These are barytes, 
Htrontitos, lime, silica, magnesia, 
alumina or clsy, gluchia, xircuiiia. 
yttria, and thori na. 11 is not easy to 
point out wbat are tlie qualities, 
which belong to all of these bodies, 
which do not, some of tliem, also 
boloug to soine one or other of the 
reinainiug snbstances in nature; yet 
thera aard properties of which tho 
earths piMscss such a number as fo 
make them a class suliicieiitly dis¬ 
tinct for Ordinary purposes, to make 
202 
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the word earths, a convenient term 
of arrangoment. 

They are incombustible; but very 
little solu'ile in water or alcohol; 
have little or no taste; spurifle gra¬ 
vity less than roost of the metals; 
when pure tliey assume the form of 
a white powder; infusible, capable 
of combining with the acids, insipid 
to the taste, disposed to unite With 
the alkalis, sulphur or phosphorus, 
and each other, either by fhslon or 
solution in water._ 
llctween tho dcids, alkalis, gase¬ 
ous and combustible substances, 
it is easy to distinguish the earths, 
and from the metals they arc dis- 
tinguishc4 by thelt want of lustre, 
and of malleability. 

Tills is, however, true of the 
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earths, only whpn they are in the 
■amo state as presented to us 
by nature, for the skill of modiTii 
chemistry has been able to dccom- 
pene some of those bodies, und in 
drove that they arc metallic oxides, 
pr oxygen united to a cerbiiii base. 
Thus hnie has been found tu con¬ 
sist of oxygen ,ind a inetdl called 
calcium, barytes to consist of oxy¬ 
gen and a mct.tl called barium; 
stroutilos to consist of oxygen and 
a metal called strontium. The lue- 
taliic qualities of these bodies have 
however, only an evanescent exist¬ 
ence, for if they have access to (he 
oxygen of the .lir, or still more to 
the oxygen in water, they quickly 
absorb it, and reassume their earthy 
appeaiMuce. The class of e.irths 
therefore, will always be of inipor- 
taut I'onsiderat.on with muiiknnl. 
It is not unlikely -that hereafter, 
the other earths may be dccom- 

f iosed, and found to be oxides in 
ike manner. We are also far from 
being certain, that lone, b.irytes, 
and strontites liave been reduced to 
their most simple and elemcutary 
particles; for, hnwever wonderlid 
the progress lately made, and 
however inurh it may appear to he 
bey'und the povvi-r ot s< lence to go 
f.irlher at present, f.iture chemists 
may iH'reafter make new di.sco- 
venes, and it may periups be found, 
that the elenient.iry particlits which 
cunip ise maiiy of the earths, and 
perhaps also of tlie nietils, are the 
same ; and this is t!ie more probable, 
if w'e riaMin from aualo^ty, and 
keep in mind wliat a v ariety of bo¬ 
dies are co'iipiised of the siinple 
Mibstaiices ot u\vg(*n, liydrogen, 
midcarbom I'Vn lurtli; rpai'■l.’iil.ivs 
i\ .spectiog the cai los, we refer to 
thu dirT rent .irUclcs respecting 
each distinct earth. 

KAllTUyll.VK!:S. That fires to 
a very gieat extent, and prodne-ed 
by various causi s, exist at dilfereiit 
depths benoatii the surface of tlie 
eai'th, must he evident; uud recent 
experiments have shown, tliat, 
where the sub^itanccs iu which 
such fires occur, lie at a comidcr- 
able depth, and are surmounted 
by a very deep and heavy superin- 
oumhent pressure, more especially 
when they contain large portions 
of elastic gases, the cllects of such I 
303 


fires will be much greater, and 
more diversified, than where tliese 
circumstances are absent. 

Among the most powerful anti 
extraordinary of thesi* elTects eartli- 
quakes are to be reckoned. Tliey 
are nuqU'-stionably the most dread 
ful of the phenniiiena of nature, 
and arc not confined to those coun¬ 
tries which, from the intlmmce of 
climate, their vicinity to volcanic 
mountains, or any other Kimilar 
cause, have lieesi coii«iiilerfd as 
more parti' iilarly subject to tliein, 
their etfects having oft been felt in 
the British isles, although not in so 
extensive and calamitous a degree. 
Their shucks, and the eruptions of 
volcanoes, have been considered 
as niudiiications of the effects of 
u:tc common cause; and where 
tlie agitation produced by :iii earth¬ 
quake extends farther than there 
is reason to suspect a subterrane¬ 
ous commotion, it is probably pro- 
pagatiul through the earth nciiriy 
m the same inaiiner as a noise is 
corivi-yed through the air. Tlie 
different hypotheses which have 
been imagined on this subject may 
bo reduced to the following :— 

. Some naturalists have ascribed 
eardiquakes to water, others to 
hre, and other.i, again, to air ; each 
of these powerful agents being 
supposed to operate in the bowels 
oc the cartli, which they assert to 
nlioniid every where with huge 
subterraneous' caverns, veins, and 
canals, some filled with water, 
Olliers with gaseous exhalations, 
anil others replete with various 
suiist'.nccs, surli as nitre, sulphur, 
hitumen, and vitriol. KucU of 
these opinions has its advocates, 
wli'j hiive written copiously on the 
huiject. Dr. lAittcr ascribes cartli- 
quakes, as well as thunder and 
lightning, to the iiitlammable breath 
of the pyrites, a substantial sulphur, 
capable of spoiitauonus combustion; 
in a word, as Pliny had observed 
before him, he supposi's an earth* 
quake to he nothing more tlian 
HubtenrandOus thunder. Dr. Wood* 
ward thinks, that the subterraneoun 
fire, which continually raises the 
water from the abyss, or jp;roat 
reservoir, in the centre of the 
(•arth, fot the supply of dew, raiq, 
springs, and rivcrsi beinf diverted 
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trovck its ordin&r;; course liy some 
acciduHtal obstruction in the pores 
througb whicU it used to asceud to 
the surface, becomes, by such 
means, preterntituTiilly asserabled, 
in ii gre.itor quantity than usu.'il, in 
one place, and thus causes a r.iro- 
factiou and iiituuiesctmcu of the 
water of tlie abyss, .brewing it into 
greater coiuniotioiis, and at the 
same time making the like cflbrt 
on the earth, which, being expand¬ 
ed on the surface of the abyss, 
occasions an earthquake. Mr. 
Alitchell supposes Ihese pheno- 
inen.i to be occasioned by subter¬ 
raneous tires, which, if a large 
quantity of water be let loose on 
them suddenly, may produce a 
'vapour, tlie quantity and ela»tic 
force of which may fully suffice for 
the purpose. Ag>un, M. Amoutons, 
endi'avours to prove, (hat, on the 
priuciplc of the experiments made 
cm tlie weight and spriAg ot the 
air, a moderate degree of heat may 
bring that eleuieut into a stated 
rapalile of causing earthquakes. 

Modem electrical discovorics 
have thrown much liglit on this 
subject. J)r. Stuke]> .strenuously 
dcitie.s th<it earthquakes are In he 
ascribed to subterraneous winds, 
fires, or vapours ; and thinks that 
there is not any evident e ol the 
cavernous structure ul tJie t‘arth, 
which such an hypothesis leqiiires. 
^iubterr^meuus vapours, he thinks, 
are altogether inudeijiiate to the 
effects produced by eurtliqiiak.es, 
nioie particulaily in cases wfierc 
the siiock is of consii^ruble extent: 
fur a subterraneous ^iwor, tap.iblo 
of moving a surface of earth only 
thirty miles in diameter, must be 
lodged at Jeu.<it fifteen or twenty 
miles below the surface, and move 
an invxTted cone of solid earth, 
whose basis is thirty miles in dia¬ 
meter, and axis fifteen or twenty 
miles, which be tbiuks absolutely 
impossible* How much more in- 
coucexvuble is it, tlieii, that any 
such power cuuld have produced 
the earthquake of I75d, which was 
felt i/i various parts uf Europe and 
Africa, and in the 'Atlantic ocean ; 
or that which in Asia Minor, in 
the seventeenth year of the Chris¬ 
tian era, destroyed tliirteeu great 
cities in one night, and ebook a 


mass of earth thtee hundred milci 
in diameter. To efiEuct this, tlio 
moving power, supposing it to have 
been interual fire or vapour, niubt 
liavrt been lodged two biindrcd 
miles beitoalli the suii'ace ot the 
earth! Beside.s, in eaithqu.ik.es, 
the elfect is instantaneous ; white¬ 
as the operation ot clastic vapour, 
and iU discharge, must be gradual, 
and require a long space of time ; 
and if tlie.se be owing to explu- 
sioiis, they must alter the surfaco 
of the country where they happen, 
destroy the fountains and springs, 
and change the course of its rivers, 
—results which are contradicted by 
history and obseivatiun. 

To these and other considerations 
I he Doctor adds, that the strokes 
whieli ships receive during an 
earthquake, must he occasioned hy 
suinethiiig 'wiiich can coiimmnioato 
motion with much greater velocity 
th.iu any heaving of the earth 
under the sea, caused by the elas¬ 
ticity of generated vapours, which 
would merely produce a gr.tdual 
swell, and not suili an impulsion 
of the water as I'l'seiiiblus a violent 
blow on the bottom of a ship, or 
its striking on a rock. Hence he 
deems the i ummon hypothesis in- 
sufficient, and, adduces several 
reasons to show that earthquakes 
are in .reality electric shocks. To 
confirm this opinion, he notices, 
among other phenomena, either 
preceding or attending earth¬ 
quakes, that tlie we.ither is usually 
dry and 'u arm fur some time beforu 
they happen, and that the surface 
of the ground is thus previously 
prepared for that kind ot electrical 
vibration in whii'li they consist; 
while, at the sunie time, in several 
places where Utey have oixuired, 
the interual parts, at a small depth 
beneath the surface, were moist 
and boggy. Hence he infers, that 
they reach very little beneath the 
surface. Tliat the southern re¬ 
gions arc mure subject to earth- 
qualres than the nuitlie'ni, be 
thinks is owing to the grc.ate* 
warmth and dryness of tlie e.iTth 
and air, which are qualities so 
necessary to electricity. It may 
here be noticed, tbtit, before the 
earUiquakos ofl^ndon, in 17-19, all 
vegetation was remarkably forward; 
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it 10 well knowp, that electri* 
city quS^kena vccetatien. llic fre¬ 
quent and singular appearances of 
boreal and austral aurora, and the 
variety of meteors by which earth¬ 
quakes arc preceded, indicate an 
clertriCial state of the atmosphere ; 
and the Doctor apprehends that, in 
this state of tlie eartli aud air, no- 
ttiingniorc is necesSitry to pioducc 
these plicnoiueiia, than the ap 
proach of a nou-clcctric cloud, and 
the discharge of its contents, on 
any part of the c^artli, when in a 
highly electrified state. In the 
s.mie way as tlie discliargc from un 
excited tube ((‘casioiis a conmiotioii 
in the human body, so the shock 
produced Ijy the discharge between 
the cloud and many miles in com¬ 
pass of solid e.irth, must be an 
e:tTthqua\o, aud the snap from the 
contact the noise attending it. 

Tiic tlii'ory of M. de iit. Laxarn 
differs from the above hypothesis, 
as to the electrical cause. It us- 
iTibcs the production ofcartliquak.es 
to the intemiptiou of tlie equili¬ 
brium between the (dectric.al mutter 
ditfuaed in the iitmosplien*, uiid 
that which belongs to the mass of 
our globe, and pervades its bowels. 
If the electrical fluid should be 
superabundant, as may liappeii 
iroui a variety of causes, its cur¬ 
rent, by the laws of motion pecu¬ 
liar to fluids, is carried towards 
those places where it is in a similar 
quantity; and thus it nill some¬ 
times puss from tin* internal parts 
of the globe into the atmosphere. 
This happening, if the equilibrium 
be re-established wittiout diliiculty, 
the current merely produces the 
eflect of whut M. do lit. Lazare 
culls ascending thunder ; but if this 
re-ostublishmeut be opposed by 
considerable and multiplied obsta¬ 
cles, tlio consequence is then an 
earthquake, the violence and ex¬ 
tent of which are in exact propor¬ 
tion to the degree of interruption 
of the oquilibrium, the depth of 
the electric matter, and the obsta¬ 
cles which arc to be surmounted. 
Jf the electric furnace be suffi¬ 
ciently large and deep to give rise 
to the formation of a conduit or 
issue, the production of a volcano 
will follow, its 8ucc(‘ssive irruptions 
'being, according to bim, nothing 
'im 
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more in reality tbaxl electric repul¬ 
sions of the substances contamed 
in the bowels of the earth. From 
this reasoning he endeavours to 
deduce the practicability of form¬ 
ing a counter-earthquake, and a 
counter-volcano, by means of cer¬ 
tain electrical' conductors, which 
he describes, so as to prevent 
these convulsions in the bowels of 
the earth. 

llie opinion of Signior Beccaria 
is nearly similar; and from his 
hypothesis and that of Dr. Stuke- 
ley, the celebrated Priestley has 
endeavoured to form one still more 
general and more feasible. He 
supposes the electric flidd to be 
in some mode or other accumulated 
on one part of the surface of the 
earth, and, on account of the dry¬ 
ness of the KPASou, not to diiBtbe 
itself readily: it may thus, as 
Beccari'd coujecturos, force its way 
into the higher rcgiiins of the air, 
forming clouds out of the vapours 
which float in the atmosphere, and 
may occasion a sudden shower, 
width may further promote its 
progress, llie whole surfact* being 
thus unloaded, will, like any other 
conducting substance, receive a 
conctission, either on parting with, 
or on roci'mng, any quantity of 
the electric fluid. TliC rushing 
noise will likewise sweep ovi'r the 
whole extent of tho country ; and, 
on this supposition also, the fluid, 
in its discharge from the surface 
of the earth, will naturally follow 
the course of the rivers, and will 
take the advantage of any emi¬ 
nences to facilitate its ascent into 
the higher regions of the air. 

Such are the arguments in fa¬ 
vour of the electrical hypothesis ; 
but, since it has been supported 
with so much ability, an itigeiiious 
writer, Whitehurst, in his Inquiry 
into the original State and Forma¬ 
tion of the Eartli, contends, that 
subterraneous Arc, and the steam 
generated from it, are the true and 
real causes of earthquakes. When« 
he observes, it is oonsidered that 
the expansive force of steam is to 
that of gunpowder as twenty-eight 
to one, it may be conceded that 
this expansive force, and the elas¬ 
ticity of steam, are in every way 
capable of producing the stupend* 

T 
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•u« eflfeeto attributed to ibese ph'e- 
tiunuiiiH. 

Among the most atribing phuno- 
mouA of earthquakes^ which present 
a fearful assemblage of the cuin- 
Lincfl eOcets of air, earth, tire, and 
water, in a state of unri'strained 
contention, may be noticed the 
following. Behire the percussion n 
rumbling sound ij heard, proceed¬ 
ing either from the air, or from 
ftre, or, perhaps, from both in con¬ 
junction, forcing their way through 
tlie chasms of the earth, and eiide.i- 
vonring to liberate thtuiselvcs: 
this, as has bemi seen, likenise 
happens in voTcauic eruptions. 
Secondly, a violent agitation or 
heaving of tlic sea, sometimes pre¬ 
ceding, and sometimes following 
the shock ; this is also a voicunii 
elfect. Thirdly, a spout.ng up of 
the waters to a great height—a 
phenomeu.a which is common to 
earthquakes and volcanoes, and 
which cannot be readily uccounte^l 
for. Fourtlily, a rocking of the 
earth, and, occusiomilly, v. hat ma) 
be ti'i'uied a perpeudiciilar re 
bounding: this diversitv has hern 
suppuM-d by some nutiir.ilists to 
arise cbietly from the situatieu ol 
the place, relatively to the suhtei 
raucous tiro, which, when m.ine- 
diately heneatli, causes tin* earth 
to rise, and \vlu‘ii at .i distant e, tu 
ro(‘k. l''itth'>, earlhijuakes are 
somciinies obnrted ti> tcuvel on¬ 
ward, so as to he felt in dilteienc 
countries at diflerciit hour*, of the 
same day. This may be accounted 
for by the violent shock given to 
the earth at orn; place, and coni- 
inunicated progressn ely by uii 
undulalory inutiun, succcssi'. ely 
atfecring ditrernit regions a-, it 
posses along, in the i.ime way a.<, 
tht! blow g.ven by a stone thrown 
into a lake, is not perceived at the 
shora until some time nfter the 
first cuiicussiuii. ;:iiathly, the shock 
is sometiines instantaneous, hke 
the erplos.ou of gunpeader, umj 
sometnm s tremulous, lasting for 
several niiautes. The ue.in-: to 
the observir (ne pluce where the 
siaick lii't gi.tu, the more 
instauUmcoiis and MinpJe it ap¬ 
pears ; wliilti, at a greater distnnco, 
tht! earth seems tu rodoublu tlie 
first blow, with a sort of vibratory i 
ilUO 


continuation. Lastly, as the watefs 
have in general so great a share in 
the produrtion of earthquakes, it 
is not surprising that they should 
generally iulloAv the breaches made 
by the force of fire, and aiipear in 
tliu great chasms opened by the 
earth. 

The most remarkable cartliquakcs 
of ancient times arc described by 
I’liny, ill his Natural History. 
jVmong the »iiost extensive and de¬ 
structive of those was one, by which 
thirteen cities iii Asia Minor w'cru 
sw'aJlowed lip in one night. Ano¬ 
ther which succeeded, shook the 
greater pact of lt:ii>. Ilut the 
most ea.trii(irdinary one, described 
h^ him, happeiiod during the con¬ 
sulate of Lut lus ’ll arcus aud Scatus 
Julius, 111 the Rnmun province of 
.VCuCiiia. He relates, that two 
iiioitntains tiK »o tremendous a 
shock, that they seemed tu ap¬ 
proach and retire with a most 
itreiidtul noise. 'Jliey at the same 
time, aud in the middle of the day, 
«.1 t toj vJi fire and smoke, to tlie 
disiiiuy of ihe astonished spectator. 
11: Ibis shock several towns were 
lUstroyed, and all the uuiuials iu 
their vicinity killed. During the 
reigii of Tr.ijdU, the city of Antioch 
w a.s, together with a great part of 
til.* adjacent country, destroyed by 
all e.irthqiiriLi*; and about three 
himdicd ye.irs alter, during tho 
veign ot Justinian, it wua agaiu 
destroyed, with the loss ot lorty 
tt.rui.saiid of its inliahitants. Lastly, 
alter an intenal at sixty years, 
that ill l.ited city was a third tune 
overwhelmed, with a loss ot sixty 
thousand souls. 

'I'he earthquake which happened 
at Rhodes, upwards of tw o hun¬ 
dred years beloru the (Jhnstiau 
era, threw down the tanious 
Colossus, together witli the ar.:ieuai, 
and a great part of the walls of 
the city. In the year llna, the 
greater part of the cities of Syria, 
and of the kingdom of Jerusalem, 
w’ere destroyed by a sinulur e.itas- 
rrophe; and in R>94, the It.ilian 
writers describe an earthquake at 
i*uteoii, winch ociaH.oned the sea 
to retire two hundred yards ftova 
its former bed. 

Tho dreadful earthquake which 
happened in Calabria in ie 
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deftcrlbed by Fatber Kirchor, wbo 
WHS at that time on hia -way to 
Sicily, to -n&it Mount Etna. In 
approaching the Gulf of Charybdii>, 
it appeared to whirl roui-d in su<‘.h 
a manner aa to fonn a vasit hollow, 
verging to a point in the centre. 
On looking tuwurus Etn.i, it was 
seen to emit huge voluinea of 
jfiiiu)k.e, of a n, 0 (,n(aino a ai/e, 
wincli entirely covtred the uliole 
ishiiid, and obscured troin Ina lieiv 
the Very shorcii. Tl is, together 
uith the dreadful noise, and (he 
Milphnieous sternli, which was 
.-troiigly perceptible, liJh'd him 
with iipprehensiuiiM tliat a .still 
more oreadinl calaui'ty wa^ im¬ 
pending. 'I'l.e se.i w'.-is agitated, 
coi ereu wrt): bubbles, and had al- 
togetlier a very unusLL.il appear¬ 
ance. 

Ihe Father Imd scarcely reached 
the Jesuit.-v' college, when his e.irs 
were btiiiiiied with a liorrhl sound, 
reseinhiing that of an inAnitc num¬ 
ber of chari(,ts diiveii fiercely 
forward, the wheels rattling, and 
the thongs cracking. The trac t on 
which he slood seemed to vibrate, 
as if he lirid been m the scale of a 
balance whicli still continued to 
wavir. The motion soon becoming 
moie violent, he was thrOw'u pros¬ 
trate on the giound. The univer¬ 
sal ruin around him vow i(‘doulded 
his amuKeim-ut : the oraHh i,t fall¬ 
ing houses, the tottering of tow'ers, 
and tlie groans of tlu' d)ing, all 
Contributed to e\citc emotions of 
ferrbr and despair. 

The great earthquake of 1735, 
extended over a tract of at least 
four millimis of square miles. It 
appears to have originated heiiciith 
the Atlantic ocean, fhe waves of 
which rei eived almost as violent a 
eoiicussion as tliu land. Its elfects 
Were oven extended to tlie waiters, 
in many places win rc the shocks 
wore not perceptible. It pervaded 
the greater portions of tlie ennti- 
iients of Europe, Airica, and Ame¬ 
rica; but Its extreiiio violence was 
exercised on the south-western 
parts of the former. 

Ijishon, the Portuguese eapital, 
had already suflerud greatly from 
an earthquaLo iu 1531 ; and, since 
the calamity about to bo described, 
)ias hud three such visitations, in 
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1761, 17f55, and 1772, -whiclk were 
not, however, attended by equally 
disastrous consequences. In the 
present instance, it had been re* 
marked that, since the commence* 
inent of the year 1750, less rain 
had f.illen than had been known 
111 tlm memory of the oldest ot the 
iiihabitants, unless during the 
spring preceding the calamitous 
ev eiit. J he summer had been un¬ 
usually cool; and the vveattier tinu 
and clear fur the lust forty days. 
At leiigcli, oil the first of ^ovem• 
her, about forty minutes past muo 
in the tnoriniig, a must violent 
.shock of ail earthquake was felt: 
its eur.itiuii did not exceed six 
S( cotids ; but so poweriul was the 
concu.sbiou, that it oi ertbrew every 
ciiurcli and convent in the city, 
together with the roval palace, 
and the magnificent opera-huuso 
adjoining to it; iii short, not any 
building of coiisequeiicu escaped. 
About oue-fourth of the dwellmg- 
hnus(‘b were thrown down ; and, at 
a moderate computation, tlnity 
tliotisiuid individuals ptrislied. 

'I'lie first shock was extremely 
short, but Wcis quickly succeeded 
by two otlu-rs; and the whole, 
generally desc.iibed as a single 
shuck, lasted troni five to seven 
minutes. About two hours after, 
fires broke out iu tliree ilitrereiit 
paits of the city; and this new 
calamity prevented the digging out 
of the immense riches concealed 
heneatli the ruins. Prom a perlcct 
calm, a tresh gale iunnedicitely 
after sprang up, and occasioned 
the fire to rage with such fury,* 
tl«at iu the space of three days the 
city was nearly reduced to aslus. 
Every element seemed to conspire 
towards its destrut tioii; fur, soon 
after tlie shock, which happened 
n«‘ar high water, the tide rose in 
an instant forty teet, and at the 
ei'stle of ileleiu, which defends the 
eiitranee of the harbour, fifty feet 
higher than had ever been known. 
Had it not subsided as suddenly, 
the whole city wniilil hav^e been 
submerged. A large tiew quay 
sunk to an uiifatbomablu depth, 
with sevirnl hundreds of persons, 
not one of the bodies of wjiom was 
afterwards found. Kefore the aeyt 
thus came rolling in like a mowk 
T 2 
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tain, the bar was seen ilry fraiu 
the shore. 

T]ir great shock was succeeded 
about noon by another, when the 
walls of several houses which wero 
still standing, were seen to open 
from the top to the bottom, more 
than a fourth of a yard, and after¬ 
wards to close again so exactly, as 
not t> leave any signs of iniury. 
Between the hrat .ind the eighth of 
November, twenty-two shocks were 
reckoned. 

This eai-tbquake was also felt at 
Oporto, Cadiz, and other parts of 
Kurope, and equally severe in 
Africa. A great part of the city 
of Algiers was destroyed. fn 
many places of (Jerm.iny the 
effects of this earthquake were 
1 ery poTccptiblc ; but in Uollaml, 
the agitiitiuii.s were still more re- 
uiarkahle. 'J'he agitation of the 
waters was also pen eived in i ari- 
ons parts of Oreat Britain and Ire¬ 
land. At Cnbham, in Sur.'ey ; Dun- 
stall, in Suffolk; Ear^y Court, in 
Berkshire ; Eaton bridge, Kent; and 
many other places, llie waters 
Were variourly agit.ited. At Eyam- 
hridge, in Derbyshire Pe.ik, the 
overseer of the lead-mines, sitting 
in liis \ Titniir-rooni, about eleven 
o’clock, felt a .sudden shock, which 
very sensibly rai>»ed him up in his 
chair, and caused several pieces 
of pl.n-ter to drop from the side.s 
of the room. At bhirehiirn Castle, 
Oxford.shire, a little after ten in 
the niniijiiig, a very str.tngc mo¬ 
tion was ob.sened in the w'oter of 
a moat which encompasses the 
building. Similar instances oc- 
cured at Locli laimoiid and Loch 
Nes.s, ill Scotland. At Kinsalc, in 
Ireland; and all along the coast 
to the westward, many similar 
phenomena were observed. Shocks 
were also perceived in several 
parts of France, as at Bayonne, 
Kourdeaux, and Lyons ; and coin- 
niotinns of the waters were ob- 
serv'ed at Angoiilesme, Belleville, 
Havre de (.race, &c. but not at¬ 
tended with any remarkable cir¬ 
cumstances. 

At sea the shocks of this earth¬ 
quake wero felt mo.st violently. 
Among other catastrophes, the 
captain of the Ntancy frigate, 
off St. Lucar, felt his ship so vio- 
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lently shaken, that he tlioucht she 
had struck the ground; but, on 
heaving the lead, found she was 
in a great depth of water. 

Thu earthquakes in Sicily, and 
in the two Calubrius, began on the 
5th of February, 178,1, and con¬ 
tinued until the latter end of the 
May following, doing infinite da¬ 
mage, and exhibiting at Messina, 
in the parts of Sicily nearest to 
the continent, and in the two 
(Jalabria.s, a variety of phenomeua. 
Hie t'arLh was in a constant 
tremor, and its motions were 
various, being either vortical, or 
whirling round, horizontal, or 
e.scillatory, that is, by pulsatiou.s 
or heatings, from the bottom up¬ 
wards, There were many openings 
and cracks in the earth; and 
several hills had been lowered, 
uliil(‘ others were quite level. lu 
tile plains, tlie chasms were so 
deep, that in,any roads were ren¬ 
dered iinpasMible. Huge moiiu- 
tains were severed, and portious 
of them drivtm into the vallies, 
which weiv thus filled up. The 
total iuuount of the iiiortahty 
occasioned by these earthquakes, 
in Sicily ami the two C'iibibri<is, 
was, agreeably to the olhcial re¬ 
turns, tlurty-two thnusaiid three 
hundred and sixty-seven ; but Sir 
William Hamilton thought it still 
greater, and carries his estimate, 
to forty tliousand, including fo¬ 
reigners. 

The shocks felt since the com¬ 
mencement of those formidable 
e.irthquakes, amounted to several 
hundreds; and amongst the most 
violent nmy be reckoned the one 
which h.ippcned on the -tSth of 
March. It affected most of the 
higher parts of lipper Calabria, 
and the inferior p.rrt of Lower 
Calabria, being equally tremendous 
with the first. Indeed the.se 
shocks were the tmly ones sensibly 
felt in the capital, Naples. With 
relation to the former, two singu¬ 
lar phenomena are recorded: at 
the distance of about three miles 
from the ruined city of Oppido, in 
Upper Calabria, was a hill, having 
a sandy and clayey soil, nearly 
four hundred feet in height, and 
nearly nino hundred feet in cir- 
cdmftirenco at its base* lliis bill 
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is said to Lave been carrird to the 
distance of about four iniU's from 
thu spot where it stood, into a 
plain railed Campo di ilnssano. 
At tho same tune, the lull on 
W'hich the city of Oppido stood, 
and whirh l•xte^ 1 ded about three 
miles, divided into two parts: 
bcinfT situated between two riturh, 
its mins filled up tlie valley, and 
shopped their course, forrmnp two 
Jartp* Likes, whirU aupniented dail j. 

Sir Willi.uu Ilaiiiiltiiii, from the 
limited boiunUiriea of tliese eiirth- 
quakes, W'n.s pi.rsuadcd that they 
were (‘iiiiseil hj seme preat njuTa- 
tioii of nature, of a volcanic kind. 
To asccrt.iin this, he hepau Ins 
tour by visiting the parts of the 
roasts of the two C.ilahrias which 
bail suiFered most fiom this som-to 
visitation. He every wlieie came 
to ruined towns and houses, thu 
inhabilaiits of vvliirli were in sheds, 
iiiiiiiy of them built on such insalu- 
Liious spots that an epidemy had 
ensued. These unfortunate people 
agreed that every shuck, they had 
telt, seemed to rome with a rum- 
hling noise from tho westward, 
begiiming usually with tho lioii- 
7fint.il ujotion, and ending with 
the cortical, or whirling motion, 
whi. h 1 i.st Inul n iiied most ot tlie 
buildings. It liud a’so been gi‘ue 

r. itly chseiied, tli.it, beloro a 
sliock, the clouds seemed to ho 
fi\ed and motionless , and that, 
idler a hea-*y shower of r.iin, a 
she. k quit kij I'olJowiil. lly tlie 
■Violence of some id’ the shrieks, 
jiiiiny piisuiis had been thiowii 
down; and several of tlii' pea- 

s. ints di'iscrihed the motiou of tin; 
e.uth as t-o violent, that tho tops 
ol till' l.irge.st tiees almost touched 
the ground iruiii side to side. It 
ii.id been stated, in tho reports 
made to govomiueut, that two 

t. iieuieiits, named Hlaciui and 
Vatieano, had, by tho ofi’oet of tho 
earthquako, changed tlieir situa¬ 
tion. Ill this fact Mir William 
agi'i'es, and ho accounts for it in 
the following manner :—They wore 
situated in a valley surrounded by 
liigli grounds, and tlie surface of 
the earth, which luid been re- 
iaoved> had probably been long 
undermined by the little rivulets 
■which flow from the mountaius^ 
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and were in full view on tho bare 
.spot tho tenemeiit.s had deserted. 
He conjectures boside.s, that, tlie 
carthquiike having opined some 
depositions of rain-w.iter in the 
clayey lulls which siiriiKUid the 
valley, the water, inixiug with 
the loose soil, and takiug its course 
suddenly through thu undermined 
.siirfaie, had lifted it up, together 
with tiiti largo olive anil uiulbciry 
trei .<t, and a tliatclii'd coltagi-, 
(I'l.illng tlie entire piece of giuund, 
with all its vegetation, about a 
mile down the valle>, where ho 
.saw it, with most of tho tree.s 
erect, 'l*hese two teneuieiits oc,- 
cupiod a space of ground about a 
rule hi length, and half a mile iii 
breadth. There were in the vici¬ 
nity several deep cracks in tJie 
earth, not one* of which was tlieii 
more than a foot in hreadtli; hut 
Sir William was credibly assured, 
that, during the earthquake, one 
had opened wide, and had swal¬ 
lowed up au ox, and nearly a hun¬ 
dred goats. 

The force of the efirthipMkes, al¬ 
though very violent at Mossiii.i, 
and at Kiggiii on the opposite 
side ol the strait, ■was not to he 
compared to that which was felt 
in the plain. In the toriiicr eity 
llie mortaiiiy did not exceed 
seven liundred, of .i popiilalniu of 
thirty tljuusand. Sir VV tllxam con¬ 
cludes by reniaikiiig, that the 
loc.tl eartliqiuikes liere de-i ribed, 
appc.’ir to liavo been c lUjeil by 
the same kind of matter as that 
w inch gave Inrth to the /Fioliaii or 
Idpari islands. Ho lonjectures 
that ail opfiLiiig may have been 
made at the liottom of tho son, 
mo.st prob.ibly between Struinholi 
and Hppor Calabria ; for from tliat 
quarter, it was on all,hauds agreed, 
thu snbterraticiius noises seemed 
to proceed. He adds, that the 
foundation of a new island, or vol¬ 
cano, may liave been laid, allliough 
it may be ages, vvliich to nature 
are but iiiOiueiits, before it sludl he 
completed, and appear above thu 
surface of the sea. 

Count h'rancesco Ippolito, in 
speaking of the lust groat shock 
of the 2Hth of March, as It afl'ected 
thu Calubrian territory, i 0 per- 
suadea that it arose from an intei* 
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niil firo in the howpic of the earth, 
Its it ttioJt plHce precisely in the 
Ktouutaitiii %'hich cross the neck, of 
the peuitisula, foriued by tlie two 
riveis, the Lumeto (uul the CO' 
race, the foinier of wliicli flows 
into Iho Gull’ of St. JCupheuiia, 
and the latter into the Ionian Sea. 
All tliu phtaioTueua it tlis 2 >layeJ, 
made thid evideiit. 

South America baa been at all 
timcH very Hubieet to eaTthquakes ; 
HiiU. it is lemarkahle, that the city 
i»f Llinii, the capital of J’eru, situ¬ 
ated ill nlunit twelve ilcRtccs of 
south lulitude, nlrhouph -uaicely 
ever visiteil by tempi-sts, and 
eqnajlv iinncquuiiiteil with r.iin as 
with lliunder and lipibliiuig, has 
been siiii;ulaTly expusial to their 
tuvy. 

Since tlie est.iblishinoTit of the 
(ipiiniards in Pci u, tlie first eartli- 
fiiitikn in tlii<!i enpitui happened in 
l&S'i ; but ti.e djniiif'ti it did was 
niech li.s ^op^idel•ilble tluii that 
of son o ot llioso vliicb succeeded. 
Lima has hi civ olicn visited by 
V Kilcnt ''(locks, and in lUOll, a tltird 
convulsion ihrew down many 
lioU'<t‘.‘*; and in lit.']il, so much du- 
magu Vi Ah doiK’ by All eartliqUHjke, 
iliar, m ac knowledgnieiit of tlw city 
not liiiving ’ ei n cnlirely demo¬ 
lished, A Ichliv.il jh alio on tliiit 
I'ay anniiAii^ i elelirated. In lU.'it, 
the looar state!'- <-difi«es in Ijiinii, 
and a gri at numbur of houses, 

f-re dtstroll'd liy a similar cvuiit; 
hot the loii.ibitants hav mg hrid 
t.iiM-Jy prci-'agc.H, withdrew them 
sell I s fiom Uieir bouses, nihoinuch 
that tew pcii'hi-d. In ItiiM, uuo- 
tlu-T dreadtul concuhtiioii tookxilace. 

Aiming the most tremendous 
earthquiikc-v W’th winch tho Peru- 
viiiii (opiriil lias linen visited, may 
be K'ckoiied tliat which hippeimd 
on the'.i-lh ol Octolnr, The 

first shotk WrtS at lour in the 
morning, when re\cr.il of the 
liuest puidw i.uildiiigri and houses 
Hero ui'sfroyed, with the Io-h of 
iii.my live-*. During tlie second 
shock tiio sea reiired coiihiderubly, 
and tlicu ictiiiiicd in iitountainciii.i 
waves, I'litirely ovcraheliuing 
Callao, the sta-pnrtof Lima, dis¬ 
tant five ii.ilis, US well as the ud- 
Jocout country, tr.gethor with tho 
KVetebud lubiihitautSi From that 
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time six other earthquakes were 
felt at liiiua, prior to that of K-iti, 
which likewise happened on tho 
'iSth of October, at half pa.st ten at 
night. At length the hornhio 
eilerts of tho first shock ceased { 
hut the tranquillity wa.s of short 
duration, the couciussions ivviltly 
succeeding each other. 'Jlie sea, 
as is usutj on such occasioiiH, re¬ 
ceding to a coiisideralih' distance, 
returned in iiiiinutanioiiH W'aves, 
(oauiing with the vuiU-uce of tho 
.'Lgimtion, and suddenly buried 
Callao and the neiglibouriug conn- 
try in its flood. 'Ihis terrible irnin- 
dation extended, os w-cll as the 
earthquake, to other parts of tiio 
roast, and several towns under¬ 
went the fate ol Lima. Tliu num¬ 
ber of persons vv bo perished in 
that capital, within two days ni'ti r 
the oiirtbqiinke commcmeil, on an 
e.stimato of the hodie.s found, 
amounted to thirteen hundred. 

Tho earthquake of Jamaica, in 
1602, was ono of the most uruadful 
history has had to record, lu tho 
space of two niinutes it destroyed, 
the town of Port Royal, and .-^unk 
the houses in a gulf forty f.ithoms 
deep. It WHS attended wi.h a 
liullow rimihliiig noise, like tliat 
of thunder. In le.ss than a minute, 
the greater part of the houses on 
emo Hide of llie streets, were, with 
their inhabitants, sunk beneath 
the water, while those cn tlm 
otiier side were thrown into heui's, 
the sandy soil on vvJiich they were 
built rising like the waves of the 
sea, and suddenly overthrowing 
them uii its subsidence. Thu 
fissures iu the e.vrth were in somu 
places BO great, that one of the 
streets appeared of more than 
twiro its original breadth. In 
many places tiie eurtli opened and 
closed again; and this agitation 
continued for a ronsidcrabie time. 
Several hundreds of these openings 
w'ere to be seen at tho name mo¬ 
ment : ill NOiJio of tbeui the 
wretched inliahitants wore swal¬ 
lowed up; v'hile in others, the 
earth suddenly closing, caught 
them by tho middfu, and thud 
crtisbod tboni to deutii. Other 
openings, still more dreadful, swal- 
IowchI up ontive itroeta; while 
othoTSi ogaioi spouted up cutoraotfl 
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of W'atcr, drowninj; tlioac wliom 
ilir I'itrttiqiiakt: li.id £ix)S)red. 

ill IMJ‘2, Vt-uizurd<t M'»» viaited 
by onu of llirsr tri'ini-ndous carth- 
ilUiikca. Duriiipr a minute and 
trrn acconda tho (arth waa con- 
vulrti^l in every direction, and 
nearly tw« nty thousand persons 
fell vit'limsp The towns of Carac- 
cas, La Cua>rB, \fayqiietia, Me- 
lida, and Sanlidipe, were totally 
de-^trayed. Bunjuisiinrtd, Valen¬ 
cia, La Vittona, and others, suf¬ 
fered con.Midcrdlily. 

A remarkable in->tancc of the 
rouiiectioii of earthquakes with 
volcdiiues is recorded in Raffles' 
History of Java. Papandayang 
was formerly one of the largest 
v^ennoej in that island; but in 
ifji, the greatest part of it was, 
after a short but serere combus¬ 
tion, swallowed up by a dreadful 
convulsion of the earth. This 
event was preceded by an uncom¬ 
monly lu mnous cloud, by which 
the momitaiu was completely en¬ 
veloped, and winch so terrified the 
inhaiiitants, dwelling iit the foot 
and on its declivities, that they 
betook themselves to flight. Be¬ 
fore they could all sav'e themselves, 
however, the mountain began to 
Ri ve M.iy, .aid the greater part of 
It iiciuallv 71 i/f and dis-qipeared 
ni the car'lli. At the sanie time, 
u tieuieridous noise w.is heard, re- 
semlding the di-ichargo of the 
iie.iiicst cannon; wnile the iin- 
jjien e qiiaufitii s ol volcanic snb- 
btruiccs which were thrown out, 
and bpreud in every d'.ivctiun, prn- 
p.tg'ited the e‘lefts of tlie explo¬ 
sion through the spa^e of many 
tn iliM. 

The very interesting work of 
Gtnernor IluiMes, contains several 
curious and novel details relative 
to vnhuinc piieiiomeua, a sketch 
of which is here introduced, on 
auf'oiiiit of their intiinate con- 1 
tiection with tlm suhterr.meous 
opi'r.itiuiiH of ii.iliire, 111 the pro- 
liiietion of (‘urthquakes. It merits j 
the attention of the iihilosophical 
particularly, as being intimately 
connected with voL .inic erriiptiou, 
nud exxilosiou of water and mud. 

Thorn arc in Java thirty-eight 
lATgo monutahiSi which, although 
they diffbr from each otUor in i 
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extt'mal figure, .ngree in the gene* 
r.il attribute of volcanoes, by tbeir 
having a broad b.ise, which gra> 
dually Terge.i towards the siimiuiC, 
in the form of a cone. One of 
these is named Taiikuban-Prahu, 
on account of its rcsemidlng, at a 
distance, a boat turned upside 
down ; and forms a vast truncated 
cone. Its base extends to a con¬ 
siderable distance*, and it is not 
only one of the largest moiintuins in 
the island, hut a most interestiiig 
volcano. Although it h-is not for 
many ages had any violent erup¬ 
tion, as is evident from the pm- 
gross of vegetation, and from the 
depth of black mould which covera 
its sides, its interior has continued 
in a state of uninterrupted activity*. 
Its crater is large, and has, in 
gencr.vl, the shape of a funnel, 
but with its sides very irregular : 
the brim, or margin, which bounds 
it at the top, has also different 
degrees of elevation, rising and 
descending along the whole course 
of its circumference. This may bo 
estimated at a mile and a half ; 
and the perpendicular depUi on 
the .south-side, where it is very 
steep, is at least two hundred and 
fifty feet: towards the west it 
rise.s coiisider.iLly higher. Thii 
bottom of the rrab'rhas a diamiiter 
of nine hutnired f.;et, hut is not 
regular in its form winch dependa 
on the meeting of the sides below. 

bie.ir the centre ft contains an 
irregular ovel lake, or lollectiau 
of water, the greatest diiimetcr of 
which is nc'.irly three hundri'd teet. 
The water being white, it exhibits 
the appearance of a l.ike of milk, 
boiling with a perpetual discharge 
of large Imbhles, occasioned by the 
development of fixed air. To¬ 
wards iM e.vstcrii extremity are 
the Tcni.'iiiiing outlel.v ot the sub¬ 
terraneous fires, I'oiisisting ot seve¬ 
ral apertures, from wh'ch a-i iioin- 
terniptud discharge of sulphureous 
vapours t.ik<*s place. Tuese va¬ 
pours rush out with incredible 
torce, with violent subterruueous 
noises, resembling the boiling of 
an immense cauldron in the bow¬ 
els of the mountain. When at 
the bottom, the force of the im 
prossion made on the spectator by 
this grand and torrlftc acffnei la 
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incioai'pd by the recollection of 
thf dangers he had to encounter 
in the descent; while the extent 
of the crater, and the rumaius of 
the former explosions, alford an 
indescribable enjoyment, and fill 
his mind with the most awful 
satisfaction. 

Thu explosions of mud, called by 
the natives hlt-av/:, are a great 
ciirioHity. lliis volcanic pheno- 
int-uon is in the centre of a liiiie- 
stone district, and is fir.st dis¬ 
covered, on .ipproauhiug it from a 
distance, by a large volninu of 
smoke, which rises and disappears 
nt intervals of a few' seconds, ami 
resembles the vapours arising 
Iroiii a violent surf. A dull noise, 
like that of thunder, is at the same 
time heard ; and, on a nearer ap¬ 
proach, when the v'lsion is no lon¬ 
ger impeded by the smoke, a i<ivgc 
hemispherical mass is observed, 
consisting of black earth, mixed 
with water, about sixteen iect in 
diameter, rising up to the height 
of twenty nr thirty feet iii a per¬ 
fectly regular ra.innf'r, and, as it 
were, pushed up by a force hc- 
neatli. This m:iss suddenly 
pludes with a dull noise, and 
scatters, in every direction, a 
volume of black mud. After an 
interval of a few secoiid.s, the 
heiinspherieal bndy of (‘.irth or 
nnul again riae.s and explodes. In 
tin* same manner this volcanic 
ehnllitam goes on without inter¬ 
ruption, throwing up .i globubir 
body of mud, and dispersing it 
with violence through the neigh- 
boiirjiig pl.iiu. 'J’lij spot where 
the ebiillinon occurs is nearly cir¬ 
cular, and perfectly level, and is 
entirely covered with the earthy 
particles, impregnated with salt J 
water, which are throw'n up from j 
below. I 

Tlic tremendous violence with 
which nature marks the operations 
of volcanoes in these regions, will 
be best exeinplilied by the follow 
iiig details of the extraordinary 
and wido-sprt ailing phenomena 
which accompanied the iTuption 
of the Tumlioro mountain, in the 
island of Sumhawa, one of the Ja¬ 
vanese cluster. This eruption, 
which happened in April, 1815, 
was sensibly felt over the whole of < 
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the Molucca isl.md.s, over Java, 
and ov er a considcralilc portion of 
I Celebe.s, Sumatra, and Borneo, to 
a circumference of a thuusiuid sta¬ 
tute miles from its centre, by 
treiiiiiloiis motions .and loud ev- 
plosions; while, within the lange 
of Its more immediate activity, em¬ 
bracing a space of three hundred 
miles around it, it produced the 
nio.<)t astoriishiug cflecUi, .mil e\- 
cited the ini>.-st alurinuig apprelicn- 
sioiis. On .l.iva, at the distance of 
three hundred miles, it Heemed to 
be an'fully present. The sky was 
oveicast at noou-day with a cloud 
of ashes ; the sun wui*. enveloped 
in an atmosphere, tlie “ palpable” 
density of vv hi< U it was unable to 
penetrate; sho-vers of ashi’s co¬ 
vered the houses, the streets, .apd 
tae fields, to the depth of several 
inc]ie.s; and, aniid this darkne^.s, 
explos'ims weri; heard at intcr- 
v.ils, like the report of artillery, 
or the noise of distant thunder. 
The lirst explosions were heard 
;<t Java, on the evening of the 5th 
of April, and continued until the 
following day, when Utc sun be¬ 
came obscured, <iiid appeared to 
be <-nveloped in a fog. On the 
evening ot the lOtli, the eruptions, 
however, were more loud .indniore 
fn-ipieut ; asliuu tell in uhuu- 
d nice ; the sun was neaily ob¬ 
scured ; .ind in s -veral p.irta ot 
the island a tkcmi loi'v MonoN 
oi’’ Till: I iKTii vv.is telt. On thy 
folluwing d.iy, Uie I'xii’.OMons were 
so treinendnii.s :vs to shake the 
houses peTceptibly in the more 
eastern dntriets. 

In descri'oiiig the great earlli- 
quake at Cumana, M. Hvunbohlt 
says, that fioin October *28, to the 
3id of November, a redaifdi f jg 
was thicker than it had yet been. 
The heat of the night seemed 
stifling, though the thermometer 
ro..e only to S>lo. 'J’lio breeze, 
which geri«*raUy cooled the air 
from eight or nine o’clock in the 
evening, was no longer fidt. Thu 
atino.sphere appeared as if it wore 
on Are. Thu ground, parched and 
dusty, was eracfceil on every side. 
On the fourth of Novenibi'r, about 
two in the afternoon, larg(> clouds 
of an extraordinary blackness, un- 
yclopod the high mouutdiiw of the 
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BrigATitiiic and Tataraqual. They 
extended, by degrees, as far as 
the '/.enith. About four in the after¬ 
noon, thunder was heard, over our 
heads, but at an immense height, 
without rolling, and with a hoarse 
and often iiiterropted sound. At 
the moment of tlie strongest c'ec- 
tric explosion, nt 4 h. VI ni. there 
weie two shocks of an earthquake, 
which followt'd at liftcen seconds 
distance- from each other. The 
people ill tlie streets Ailed the air 
with th<>ir cries. M. Bonpland, 
who was leaning over a table, C7.a- 
inining plants, was almost thrown 
on the door. 1 lelt this shock very 
strongly, though I was Ij'ing in a 
hammock. Its direction was from 
north to south, which is rare at 
Cumana. Slaves, who were draw¬ 
ing water from a ivell, more than 
eighteen or twenty feet deep, ne,ir 
the river Maiizauares, heard a 
noise like the explosion of a strong 
charge of gunpowdi-r. Ihe noise 
seemed to come from the bottom 
of the well. About nine in the 
evening there was another shock, 
attended with a subterraneous 
noise, llie earthquake of tlie 4th 
of November, the first I had felt, 
made so much the more lively an 
itnpre'isioii on me, as it was accom- 
p.ii\ieil with rcm.irkiible iiictcoro- 
logu-al v.iTi.'Tions. It was, uiore- 
oier, a real liltiiig-iip, ami not a 
shock by iK.dnlations. 1 did not 
then imagine, that, after a long 
abode oil tlie table-lauds of Qiuto, 
and the coa:.t,-i of Peru, I should 
becouju almoM .is familiar ivith tlie 
ahnipt inovcnieuts of the gioimd, 
as we are in Europt* with the noise 
of thunder. VVe did not tliiuk of 
riMiig at nighty in the city of 
Quito, wlieu suhterraiieous rumb¬ 
lings \hramKto'>), Avliich seem 
al'.^ciys to come Iroiii the volcano 
ot PicUmcha, announced (two or 
three, and bonietnnes seven or 
eight minutes beture) the shock, 
ilu‘ luri.e of which is seldom in 
proportion to tlie lulensity of the 
noise. In 178-1, the ir.Uabitaiits of 
Mexico were accustomed to hear 
the thunder roll beneath their feet, 
as it is heard by us in the region 
of the clouds, in 182‘2, the tre- 
tnendous earlhipiake took place 
in Syria, by which W’liolc cities 
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were destroyed, and 20,000 persons 

perished in a few seconds. 

EARTHENWARE. See Pot- 

XBK X 

EAU BE LUCE consists chiefly 
of the essential oil of amber and 
the volatile alkali. 

EBULLITION is that salient mo 
tion which fluids cxliibit when 
strongly beated. 

Boiling is the tumi generally ap¬ 
plied to this motion, when it takes 
place under tiie common pressuro 
of the atmosphere. When solid 
bodies are heated, they attain high 
temperatures, without the escape of 
any of their particles; this is not 
the case with fluids ; for, having 
arrivf'd at certain hoat-i, tliey arc 
rapidly formed into vapour, or 
steam; winch, overcoming the pres¬ 
sure of the air, ascends, rind rohs the 
fluid of a portion of heat suUicient 
to pieserve itself in the elastic form. 

The process of boding may easily 
be exemplified, by half filling a Flo¬ 
rence flask With water, and sus¬ 
pending it over a liunp. Bubbles 
of atmospheric nir, with wliii h the 
water was previously impregnated. 
Will first appear at the boUoni of 
the flask, and, from their levity, 
arise to the hurfacc, where they 
will be discharged into the at¬ 
mosphere. As the heat is in- 
cre.ised, buhhtcs of vapour arc 
tormed ; thesi> aho rise to the sur¬ 
face ; they will do so more fre¬ 
quently, and with increased agihi- 
tioii and violence, as the process 
goes on. 

By these means, the fluid under 
operation cannot attain a higher 
temperature tliaii tliat in winch 
ehulhtiou IS exhibited ; for, rdthoagh 
the boiling water is equally heated, 
at me instant of time, still an im¬ 
mediate addition of heat tonus the 
lower stratum into clastic vapour, 
which, from its levity, rises tu the 
surface, as a bubble, and there ex¬ 
plodes, carrying oil' v. ith it tJie 
supc‘r ahull daut portion of heat w hich 
it had just ivceived. 

Hence, it is ustdi'ss expense and 
labour tu add luel loafive on which 
a liquid already hods, in onU'r to 
make it boil t.isler, oi to bring it tu 
n higher tfiupcralnre. i‘'ur as long 
us tlieic IS no extraordinary ]ires- 
sure, the fluid cannot become hotter 
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ttian its boiling point pcnnits : for 
vx iniplo, tho hottest fire cannot 
rendt-r water, in ini open vesKtl, 
hotter thrui 212^; ttu* atlompl to 
give it a furtiier lieat would prove 
abortive, for it could oiilv servo to 
dissipate tUu water ui tlie form of 

•tutiei. 

Ebullition, therefore, propcu-ly 
Hpeakiiig, is the iiiotioti of lluids 
'wlieii they ev.iper.ite rapidly by 
being sulmiiitcd to keat. 

it iiappins, however, that all 
11.lids do not boil ,it the s iim lieat; 
MS nriy be known by iiiooei -mg :j 
tb'-riuoi'ieter in them \t ilie time: 
six: ouiicev of oilier wouM lie i oin- 
pleteU e, ipor ited, o) laolevl riWMy 
if jiku tM over a In.*, before iw i 
mn,! s of w.if'T i.j’iild etiier into a 
st.ite of rbiillitiiiii: .ind six. n'lnces 
of water would ilis.'ppfjii the 
.me Mi.UMiev, before two ounees oi 
linseed oil (uubl lie in.ide to boil. 
Tin' fellov mg t-ible sbew.v Uio boil¬ 
ing p.mitn, or teinperdtui ."v, ol 
various liquids, of I’alm-nhen’s tlicr- 
mometer. 
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tiou, that It Is ainmst needless to 
deicribo its use. It is wi II known, 
that water in its cold state lias not 
the power of solution (.r digestion 
that boiling water has. lly lueaiis 
ot boiling waiter, aiiiimil anil vegeta¬ 
ble substances are in part Jissulved, 
befivre they enter tlie htomaeli to be 
further digested. AuotJier iainor- 
tant use of boiling is tlie puiiriea- 
tiuii of water from eartliy salts. 
'Jlfo 'f hnmea and \ew ilivcr waters 
always du|>OHit a crust on the inside 
of tea-kettle.s and kieaiiv-dlgiiie 
boilers; ronsequi-'itiy the ivater 
boiled in thein is purified. ^ In rainy 
weather, so iniieU earth is vvcished 
into rivers, that it ia absolutely 
necessary to bojl the water, beiifie 
it is drank, lii China and HoUauiI, 
in coiisequeucv of the p.iss.igc of 
21 ) 


the rivers over a clayey soil, tho 
iuhahitonta are arcustoniedto purify 
all tJic water they iiae, by boilmp. 
W'lien water is boiled, it is iiisipul 
for a coiisiderdCle time, from tho 
loss of atinospherie ,iir viv'ith which 
it bid previuu.sly been comhiiied ; 
Init if permitted to stand in an open 
veaie! it Will soon again I.e impreg¬ 
nated by it, .ind recovi'r ita ordinary 
t.l.ste. 

Minds bod at dillerent tempera- 
tuu's, jceordiiig AS they -ire atlccte-d 
bv pietsuri' of the atTiie'.pbeie, or 
ol . ny other bnd\ : and levs or more 
he.’. I is required for tlieir cbcllitioa, 
Hi I'lii'diiig a.-- the b. dv wbieli presses 
on tUv'm, is iigiit or lie.iv>. 

It thn t.heri'ioineter \v ere plunged 
mill SI vessi 1 filled with jiure w.iter, 
.iiul tbi. WMtei were ni.ide to boil 
by me.iiis of lire, the men in \ of the 
Ihei'iiioiueti'i w’ould alw.iy.s keep 
il-.ell :it the* .s.iiiie decree during 
the vvlj'di' ti'iie ot boiling. It is 
easy to try tins, :ind live plieuoine- 
iiori givi’s us a fivi d tiTin of our 
theriiiontetrie.il seaU'. Itiit if the 
e.\pi riiiieiit be repeated (liin-ri'iit 
d.iys, vvlicn fiii' baroiiieter indicates 
li»‘e.ssures ol the ,itniosphere .'•eti- 
■'ibly dillerent, it is foinid, th.it tins 
ti rill is not exaetly the same , if ij 
bigli! r wliL'iJ the pre.s.'tun* of the 
at.iiji)s2^bere is greater, and lower 
w her. it is le.';:j. Arcordiugly, it 
iiiii.t be ob'erved, that if the pres- 
suie diuuinsb f.irther, the degree of 
ebiilliluni will sink iiiore and 
Tie're ; ties indicuti.ui may be veri¬ 
fied by a.sci'adiiig nioiint.uns, ami 
there b-iiling water at ilitfereiit .Uti- 
tildes; for .is the b.iroiueter falls in 
proportion to tlie ascent, iu 
pi I'toniiing th'S e\XJ''ri‘iieiit, it in 
found that the thing re.ijly take.s 
ilace, as wo had foreseen. If we 
i.ive in irked by the number 21/0^ 
the term of boiling WMter at the 
surface of Ihe earth, when the 
b.iroiiu'tcr marks tlw iiit'.ni pre.s- 
siire of the atiiiospUi're at the 
level of the sea; w hen we shall 
have afterw.'ird.s aseended, so that 
tho barumeter sh ill otily mark, » 
less height, the W’ater vvill hegin 
to boil when the tbertiioineter will 
mark, less tlvm 212 degrees, and 
gcueraliy there will he a cuu.sUiit 
vOiresponiler'‘e between the sink, 
iiig of the degree and the iudic.2 
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tion of Uie barometer, llie rola- 
tioii of tlw?_se two pbetiomeiia mav 
bo iletcnninrd by experiuionm 
ni'idc* at different heJfjhts ; anil the 
dcKree at which water will boil, 
may be di’toniiinoil from tliu heifrht 
of tile l)ciroineti‘r; or the height of 
tlie biiromcter may be detoruiiiied 
frrjni the degree at wluch water 
has boiled. \Ve may arrive at re¬ 
sults still iiKire precise, and much 
more general, by another process, 
which does not require any change 
ot place. Wlien tlie pressure of 
the li.irnmeter does not differ much 
fioni *i8 inthes; an augiiieutatioTi, 
ui a diTnlimtioii of the pressure of 
an inch, corresponds exactly with 
In the centesimal divi^ilm in the 
temperature ot boiling water; th.at 
is to say, liir instance, that if tlie 
pressure, instead of being at ‘28 
inciies, is at 'IT, the terns of elml- 
litioii, instead of being at 100^, will 
coriespiiiid With 90°, so tliat if it 
be wished to regulate a thenno- 
iiieter in this circniustance, and 
there be marked in it tiie point of 
ebullition, us well as that of melt¬ 
ing ice, tlie inters .il must he di- 
■» uled into 119 p.<rts to have cente¬ 
simal degrees, rir that tlie theruio- 
nieter may imIicaU* 100^ in boiling 
water, when the buromi-tcr hb.ill 
be at ‘28 niclies. 'I he coiitr.iry 

would h.ippi-n if the baroiiieter 
Were at ‘ill inches ; for tlien tin- 
term ofebtillitio -iionld be at lOlo, 
and the intc*rv.il betuieii this point 
and that ol melting ice must he 
diiided into lut p.iits. 

It will be ricollected, that in 
order to nia1>c experiments with 
exactness, use must be mad'^ of 
distilled Water, or of rain water, 
ot of snow watiT, perleetly pure*; 
for almost all river and spring 
waters contain, in combination 
with them in solution, salts which 
ri'tard their boiling. 

When water has been made to 
lioil upon the iiiountains, there 
happens then a phenomenon of 
which it is piii])er to bo fore¬ 
warned : it is, that in proportion 
to the ascent, it becomes more dif¬ 
ficult to boil W’ater, although, ne¬ 
vertheless, it may boil at degrees 
of the thennometer much lower 
tlian on the surfnee of the earth: 
thia arises, thou, from the difficulty 


of keeping up n fire, which may 
cai.-.so the water to boil. The air 
in proportion to the ascciit becomes 
r.irer, that is to s;iy, it has lesif 
mass in proportion to the same 
volume. 5inw oue of the consti¬ 
tuent principles of air, which is 
named oxygen, is the onlv and es¬ 
sential element of combustion ; or 
ratlier the phenomenon which wo 
call combustion, is nothing else hut 
the coiidiination which i'l made of 
this principle with combiistible 
bodies, which is proved by tho 
chemist-^ in a satislactory manner. 
When we blow the fire, we merely 
direct upon the comhiiAtiblo bodies 
a greater mass of this nxygeii 
contained in the air. Let us como 
now to the application : .since in 
rising in tlio atmosphere the air 
becomes rarer, it is necessary to 
blow to bring a greater rolnine 
upon the same point, tliat thero 
may be in reality the same mass of 
oxygen; consi’quently, with an 
equal volume, it must furauh tho 
fire u ith an element less :ta.tive, 
and the difficulty ut keeping it up 
nia.st augment with the elevation. 

After what we have said respect¬ 
ing the clningeahleness of the tem- 
peiatiire net essary for the ebiilli- 
tion of water, it might from ana¬ 
logy be expected, tliat the term of 
melting ice, which ih at the other 
evlrc'iuity of the scale, would in 
liko manner change with the pres¬ 
sure of the atmosphere : but tlie 
most act ur.ate expennicnts have 
never shewn the slightest variation 
eieii on the }ugh<;st nioiintains, 
even in a space entirely void of air. 
It is therefore only neco«s.iry to 
distinguish between the tempera- 
tore ot melting ice, whith is fixed, 
and that of congelation, which is 
not always so. 

ECHINI. Calcareous pctrefacti- 
nns of 1 he echinus, or sea hedge-hog. 

EDCLCOH \TPLTo become sweet. 

EFFLRVKSCENCK is the coin, 
motion produced in fluids by some 
part of the muss suddenly taking 
the elastic form, and escaping in 
uuineroiis bubbles. 

EPPLORE-SCliNCE is the effect 
which takes place when bodies 
spontaneously become converted 
into a di-y powder. It is almost 
always occasioned by tho loss of tbo 
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^AieT of cryglallization in saline 
tmdies. Natron is an example of 
efflorescence, when it appears as a 
salt on tlio surface of the f^nund. 
Alum effloresces in the same way. 

EGGS, 'flu* eggs of hens, and of 
birds in general, are composed of 
several distinct substances. 1. Tlie 
shell, or extemai coating, which is 
composed of carbonate of lime .72, 
phosphate of lime .02, gebitino .03. 
a'he remaining .23 are perhaps 
water. 2. A thin white and strong 
membrane, possessing the usual 
characters of animal suhstauccs. 
3. The white of the egg, for which 
ace Albumen. 4. The yolk, which 
appears to consist ol sin oil, of the 
xiatuTouf fat oils, united with a por¬ 
tion of serous matter, siifficieut to 
Tender it difliisihle in roldvatcr, 
ill the form of an emulsion, and 
coiicrescible by heat. \ oik of egg 
is used as the iiu'tliuui for rendering 
resins and oils dillusible in water. 

EISEMIIAUM. Jted ; scaly iron 
ore. llrown ; scaly uiangaueso ore. 

KLAlj\. The oily principle of 
solid ftits. 

KLASTICJITV, the principle by 
which the same matter is made to 
fill a largcsr spare,, and th«-reby ex¬ 
hibit cousidiT.iblc force. The cause 
of this principle, and the origin of 
its force have in all ages been a sub¬ 
ject of discussjon .imoug metaphy¬ 
sicians and jihilnsopliers. It has 
been adduced as a proof of a 
v.u'uuin, liccausc the same atoms 
could not till a larger space with¬ 
out iuteistici's ; and as a proof of 
the existence ot a principle of rc- 
pnlsion, because the atoms'appear¬ 
ed to sepaiato without any other 
cause than one of repulsion. Hut 
M. Jjavoisier having taught the 
principle, that heat itself was a 
jvculiar matter; this matter of 
leat or valoric was assumed as 
sufficient to explain the phenome¬ 
na by its introauction bet .v eon the 
atoms of the expanded body, par¬ 
ticularly as cases of expansion 
were always aeconipanicd by beat. 
This theory has been satisfactory 
to all who gave credit to the exist¬ 
ence of the matter of heat; but us 
the cxisUmcc of such matter has 
been treated by many chemists as 
chimerical, the true cause of elasti¬ 
city remains in dispute* A theory 


has, howeroi^, been veceatly iml>< 
^shed by Sir R. Phillips, in con- 
ncction with his general^ sy.<(tein, 
which ascribes all phenomena to 
forces necessarily generated by the 
mubiplicatinn of matter into mo¬ 
tion, and the force evinced during 
the expansion of elastic bodies, 
tiie matter being the same, ho 
ascribes to an increased velocity uf 
the atoms. He Bdi'pt.t tlie doctrino 
that heat, in all cases, is notliiiig 
more tliau atoms in intense motion ; 
as for example, if a piece of iron 
be struck with a hammer he con¬ 
siders the momentum of the ham. 
nuT as transJerred to the piece of 
iron, the minute atoms of which 
radiate with a force equril to the 
moineutum of tlu- hammer; and to 
prove that no motion is lost during 
such percussion, he statex that if a 
tde were struck by the hammer, 
the expansion of its parts would 
cxhihit nearly the total luoiiiciituni 
ol the hammer ; while in tlie other 
case, us the parts of the iron do 
not ily about like those of the tile, 
the moineutum is tlieii ditfused by 
the radiation iit the miuute. atoms 
ol the iron. Re has thed calcu¬ 
lated the accumulated •iiiomeut.i of 
such a number of thi‘strokes of the 
humnuT as usually confers upon it 
•i red heat, and tinds that the atoms, 
Mould at such tiiiie, acquire a velo¬ 
city equal to that of light. In cx- 
pcrmieutul proof, tliat shch radia¬ 
tion is taking place trom the iron, 
he adduces the. plieiiouuna ol cool¬ 
ing processes, as when water is 
placed upon a pii'ce of iron so 
heated, its atoms are instantly ra¬ 
diated, and the motion of the iron 
being truin-Jvmd to them, it 
.siniultaneonsi> becomes cool. Mot, 
s:iyn he, the r.xdiation ni no sucli 
case lakes place in void space, but 
tlu‘ atoms, as in the above case of 
water, raduile into a space ulr'>ady 
occupied with atoms, and iiilring- 
irig against these are delleetcd 
again atul again, till by coiitinued 
dcllections they .are tiiriipd into 
Circles of rotatioii, and in that 
condition occupy a space witli 
their power, which we call gas, 
and the space eo occupied will be 
larger or smaller in jxruportiuu to 
the monientuni, or beat tr.uisferred 
to the atoms. Tower is, theieforo. 
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on tiiui tlieory co^extenBiye wtth ttite; whilst thd iniufion of 
gasoous existence; and of course, extractive matter produced no effect 
power and heat are acquired by at all. 

whatever re-fixes these atoms, ELAOLITE. A sub-species of 
and acquires their momenta, as pyramidal felspar, 
animals in respiring, bodies in ELECTIVE ATTRACTION, 
combustion, bodies^ in contact dur- There are various kinds of attrac- 
ing the condensation of gas, &c. tion; as attraction of cohesion or 
&c. The novelty and boldness of adhesion ; for which see the articlo 
these doctrines, though worthy of AuiixsiON.Attraction of gravitation, 
the consideration of philosophers, by which the planetary bodies are 
luid proper objects for exhibition draum towards the sun ; attraction 
in this place, are, nevertheless, of magnetism manifested between 
such as render it improper for us the msgnot and the iron ; attraction 
to insist upon them ^yond their of elei^ricity, by which two bodies 
own intrinsic claims. differently electrified approach each 

This theory of gaseous elasticity other ; which three last kinds of 
will be found on comparison to be attraction are mesre properly no- 
very difl’erent from that of Dcs- ticed in a work on natural phtlo- 
cartes, copied by Davy. It assigns sophy. There is another kind of 
orbits to the atoms, and what is attractiou,whicli is strictly chemical, 
iiiore explains the probable cause and is tdso called affinity, by which 
of the orbicular iiiotious, otherwise thu particles of bodies unite toge- 
tht' assumption of any such motion ther, and by tiieir union produce 
would be gratuitniui. In regard a uniform whole of such a nature 
to tlie radiation of hydrogenous that the parts cannot be separated 
and inixed atoms having the fix- by any mechanical eftbrts; and the 
ation of oxygen in curabustiun, characteristic primcrtics of whicb» 
8ir ilieburd Phillips conceives, that are often very (Uurerent from those 
thi'ir minuteness and great velo- of the original component parts, 
city is the cause of their ex ten- Thus, if sulphur be melted, and 
sivc radiation, though many of combined with soda, there will be 
them sire doubtless impeded, and formed a substance, which from it* 
liL'iice their proportionate progress colour, has been called liver of sul- 
thruugh bodies of various _ struc- phur. Let this mass be divided 
turus; Lilt that light consists of and sub-divided ever so much, 
atoms in motion, is evident from thore will still be in the smallest 
tiie heat ufiiich those create when part a particle both of tho sulphur 
falling on surfaces that arrest and and the soda. This union diifera 
fix them, 'll result in accordance from mere mixture, which may 
^irith tlie entire theory. again be separated. 

ELATINE. A vegetable princi- Sand and salt exposed to a strong 
pic lately discovered in the juice of heat combine and form glass. No 
the seeds of the nioniordica elate- mechanical efforts can separate tho 
riiiiii, or cucumber. It is most vio- glass into particles of sand and 
li'iitly purgative. It is found in salt. Ey such union in chemical 
exceedingly minute quautities. The bodies, the properties are fre> 
following, according to Dr. Paris, is quently changed, and thus tlie pro. 
the composition of elaturium:— perties of glass arc quite diiiereut 

Water.4 nrom tliose either of the sand or of 

Extinctive.26 the salt. This however, is not 

Fecula.26 universally the case, and it may 

Gluten.5 happen, that after die union, tins 

Woody matter ... 25 distinctive properties of each of tlie 

Elatine, bitter principle 12 component parts will still be per- 

—— cepnhle. This is more particulaiiy 

lOO the case when two gases ami 

The bitter principle is very differ* united together; and therefore, it 
eat from the extractive. The solu- is by experiment alone, that wo 
tion of the bitter principle and can with certainty learn what 
elatino produced increase of appe* 1 powers bodies will acquire by comp 
2 ir u 
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binatiou. Aa a gt'nciral rule, how- 
over, we may expert that there 
will be a con side rable ch.Li)ge._ (f 
mercury anil sulphur be put into 
the same crucible, and put in the 
lire, melted, and stirred Icigcther, 
and then poured out, a substance 
will be found to hare beeu formed, 
which is called sulphuret of mer¬ 
cury, which has u either the colour 
nor the brilliancy of the mercury, 
nor the inilaniinahility of the sul¬ 
phur. To the Sdiiie law ot chemical 
aflhiity, we refer the union of salt 
und water ; of alcohol and camphur; 
of sulphuric acid and uhuuina , ot 
nitric acul and potass; of silver 
and gohl; or iii general, the alloys 
of all the mchils. 

A fi'W instain ea airo here given : 

Put some sugar, murinti* of soda, 
(common salt,! or any othet salt, 
into an ounce of water, until no 
more will be dissolved. The solu¬ 
tion will measure just an ounce, us 
the water did before the additioti 
of tlie salt: but although there is 
no increase of butk, there is a con¬ 
siderable increase of (luisity and 
xjterifte f>rai ily. 

Pour into a phial half an ounce 
of any animal oi veget.ible oil, (as 
olive oil,) add to it the same (quan¬ 
tity of water, ,ind shake the phial 
violently. No appcar.iiice of com¬ 
bination wilt take place, fur when- 
eirer the agitation ceases, the oil 
will be seem to rise to the surface 
of the water. Now throw iu two 
drains of soda, potass, or ammonia, 
and shake again. The case will 
now be diHerent, for the alkali 
combining with the oil, forms a 
aoap, which is readily misc.ible with 
water, uud the whole will have the 
appearance of thick, cream. 

If mercury be poured into a 
wine glass, its upper surface will 
be convex ; that is, a kind of foss 
or trench will be funned all round 
the mercury, between it and the 
edges of the glass. ' Here no affi¬ 
nity .exists between mercury and 
glass; but if the mercury bn pouri'd 
from tho glass, into a tin, brass. 
Or other metallic cup, the upper 
surfime will bo concave, from the 
affinity which it has for these me¬ 
tals ; and of course trom its conse¬ 
quent adhesion to them. 

Over iron-fiUngs, ju&wine gltWS^ 


pour a small quantity of any of 
the following acids, iu a diluted 
state, vie, the sulphuric, nitric, 
muriatic, or acetic, each of which 
has the power of ntUrking thu 
iriiii. During all these couibina 
tions, violent ett'erv escence will 
t<ike place, occasioned by a rajiid 
diseugagemeiit of liydrogen gas 
from tlie water, which is decom 
posed by the. mutual action of tho 
metal and the a> id. But when thu 
nitric acid is used, a great dual of 
iiitrous g.is will be evolved. The 
ultiuiate products of these cniiibi- 
niitiuiis will be either sulphate, 
nitrate, niuiiiite, or -acetate, ot 
iron, according to the acid em¬ 
ployed. 'I'lu' liOliiiiiMiM should he 
evaporated and t i'yatalli«ed ; or put 
into phials for fiituro use. 

Thr jirc^t'ucc vj natcr fromotex 
vhemical nuton. -^If the strongest 
iiitiic .icid bo poured on mercury 
iu a wine glass, very little or no 
action will take pbtee belw'eeii 
these substances ; but, if Wiiter be 
added, an iuimediatu snlution, 
attended by u most active eHerves 
(ence, or salient motion of tho 
mercury iu the lluid, will take 
place. Daring this eagerness of 
the two bodies to unite, a v.iriety 
of eo!oiir.s, but ehiefly green, vvill be 

{ ?re.'»eiited to tbe eye ; and nitrous 
iiines will be disengaged in abun 
dance. \\ lieu the clfervesceiicii 
ceases, tha metal will be dissolved, 
and the whole converted into a 
transparent liqqid, like water. It 
a small quantity of the metal 
should remain uudissolved, aftci 
the action ceast"*, a slight addition 
of the acid vvill cause the efferves 
ceime and solution to recommence. 
Evaporation, in a vv.irin place 
will convert this solution into 
crystals, know'll by the name ot 
nitrate of meicury. 

Change of colour is very fre 
iiently produced. Thus, a few 
rops of acid let fall into a glass ot 
the tincture of red cabbage vvill 
iniinediately turn it to a red colour; 
but if an alkali had been put into 
it, tho colour would have becomo 
green. 

Iu chemical combinations there 
is usually great beat produced. 

U is between the minutest parti 
des o£ bodies that cbeauoal attiaity 
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takes place. Screral bodies are 
sometimes chemically united toge* 
thcT. ^ ThiiSt lead, liismnth, and 
tin, in various prnportiuiia; or 
It'uil, liismiith, and zinr ; or lead, 
bismuth, tin, and niemiry. 

But there is not merely a chemi¬ 
cal dttraetiou by -which two bodies 
unite together, but there is also 
an cIlcHic attraction, by -w'hich 
one body 'Will unite with another, 
rejecting a tliird body, with which, 
but for the prcseiu e of the second 
body, it would have united. There¬ 
fore, we may desciibe elective 
attraction, as tb.tt which is e-Kerted 
hetween two snhstam e.s to the ex- 
clu-sioii ol a tliird. It h often the 
case, that wlien two sulistances arc 
united, coniinunication with a third 
vviJl destroy tlie toiinectioii or aHi- 
iiity which evisled hetween them ; 
and instead of this alh.ince, a>u>- 
ther A\ill be lormed, hetween the 
new agent, and that part of tlie 
former cunipnuud, for which it had 
the greatest .illiuity. The iiu'aiiing 
of elective attraction, then, is, that 
the third body, has the power of 
making an election, according to 
its nature, of whatever body it 
shall unite itself with from the first 
and second. If the second be 
ehoseii, the first shall be excluded; 
or if the first be chosen, tlie second 
shall be excluded. 

One of the simplest and most 
usual instances of this elective 
attraction, is that of potass or soda 
with acids, in preference to tallow 
or oils. 

Oissolvc half an ounce of common 
soap in a toa-cnp with a little 
•WMnn water; when it is quite: 
clear decant it into a ivine gla.ss, 
and pour into it 10 drims of sul¬ 
phuric or muriatic acid. The tallow 
of the soap will be precipitated, 
and being lighter than the water 
will swim on its surface. This 
precipitation is owing to the greater 
allinity which the alkali has for any 
acid than for fat or resin. 

In Uiis way, tallow is precipitated 
on the surface of w'ater in a wash- 
hand basin, from the quantity of acid 
held in solution, in coinliination with 
earths, &c. ' Hence it is that water 
containing acids, is unfit for wash¬ 
ing, the spap being decomposed by 
the alkali in it, uniting with the acid. 

919 


Metals hare an oTectire aftractioa 
for each other. Thus, if an alloy 
of gold and silver bo melted toga- 
tlicr in a crucible, the gold may 
be separated from tlie silver by 
stirring the melted metal with a 
ieco of copper. The gold will ad¬ 
ore to the coppei\ abandoning the 
silver, and from the surface of the 
copper it may without difficulty be 
got off. 

It is Hus principle of elective 
attraction, which affords the means 
of decomposing different bodies. 
If a substance be compounded of 
two substances, in order to separate 
tliein, it is only required to bring in 
contact a third substance, for which 
one of them has a superior attrac¬ 
tion, and the decomposition takes 
place. Tlius, into a solution of a 
metal in an acid pour a solution of 
potass, and tlu: acid and the pot¬ 
ash uniting together, the metal is 
separated from the acid, and 
thrown to Uie bottom. 

Tlie following experiments will 
shew the order of affinity of some 
of tin- acids for potass :— 

That of the aativ is greater than 
c.arbo»lc.—V\\t some carbonate of 
potass into a tumbler, and pour 
over it diluted acetic acid; (com¬ 
mon distilled vinegar ; -w'liich must 
previously be proved, by baiytes, 
to coutain no sulphuric acid,) tliis 
acid will dissolve the potass and 
expel the carbonic acid with efferi 
vescencc. The newly formed 
compound -will ho acetate of 
potass. 

The attraction of the muriatic is 
greater than acetie. —Into the newly 
formed solution of acetate of potass, 
pour some muriatic acid :ui long as 
an acetic smell arises froiu tho 
tumbler: this smell will be occa¬ 
sioned by tlie expulsion and evo¬ 
lution of the acetic acid. The new 
compound will be muriate of 
potass. This .salt will rry^stallize in 
cubes, and is slightly deliquescent. 

The attractmi of the nitric is 
greater than miirtatic.-^lnto the 
solution of muriate of potass, ob¬ 
tained in the last experiment 
pour some nitric acid, this wiu 
expel the muriatic acid; mid d 
quantity of nitrate uf potass wfll 
be held in solution. This salt may 
be crystallized; but thp crystals 
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are rather irregular, preaentiug a 
Tarirty of forma. 

The attraction of the sulphuric is 
grater than nitric .—Into the solu¬ 
tion of nitrate nf potass obtained 
in the last experiment, pour some 
sulphuric acid; a solution of sul¬ 
phate of potass will now be formed, 
llkis salt may be crystallized in six- 
aided prisma having pyramidal 

tOJM. 

The order of affinity of potas.s for 
the difl'ercnt acids, is proved by 
the foregoing experiments to be as 
follows : carbonic acid; acetic acid; 
muriatic acid ; nitric acid; and sul¬ 
phuric acid. For the last of tbesu 
It has greater affinity than for any 
of the others; and for the first 
less than for any that follow. If 
these experiments are assisted by 
heat the result will be more satis¬ 
factory, as the diderent acids dis¬ 
charged may he received from a 
tubulated retort into a receiver, 
and then pro\ed hy tests. 

By the following experiments, 
wo may see the ord* r of the at¬ 
traction of sulphuric, muriatic, and 
Carltonic acids for lime. 

Order It/ aJfmUy of sit/phurir, 
murl/ttic, amt curboHir acids, for 
lime ,— Put some powdered car¬ 
bonate of lime (chalk.) into a tubu¬ 
lated retort with water, and pour 
some muriatic acid over it. After 
tbe expulsion of common air, ini- 
tnerse the beak of the retort under 
a glass, containing animnniacal gas 
placed over mercury; o gas will 
ascend, which may be proved to be 
carbonic acid gas by its union 
with^ the atiimouiacal gas; both 
forming a solid salt, tiie carbonate 
of amiiioniM. The compound in 
the retort will be muriate of lime. 
If when all the carbonic acid gas 
is driven off, sulphuric acid be 

S oared into the retort, and its beak 
e immersed untler another jur. 
containing ammoniacal gas, muria¬ 
tic acid gas will ascend in the jar, 
and combine with the ammonia, 
forming also a solid salt, called 
muriate of ammonia, a substance 
destitute of smell, although both 
the articles used in its formation 
possess separately a most pungent 
odour. Tm salt now left in the 
retort will be an insoluble one, 
sauety, ti|e sulphate of lime: 


whereas, the former one, the mu¬ 
riate of lime, is one of the most 
soluble salts ; and the one before 
that, the carbonate of lime, is only 
partly soluble. 

It IB by moans of a series of well 
conducted experiments of this sort, 
that chemists have been abh* to 
torm tablf's, showing, at one view, 
the olcrtivo attraction of any body 
for all other bodies. 

The cbrniicul affinitios of bodies 
are modified by temperature, and 
otlier ailvcutitioiia ^•i^culllst.vn^es. 

When a body made up of two 
bodies combined together, is united 
with another body, also made up of 
two bodies, there may be a double 
deroinpn-ition. 'J'biis if the sulphate 
of ammonia be added to th>* nitr.itu 
of potass, there will be a double de¬ 
composition, and the sulphuric and 
will lua>e the ammoTiia, and will 
unite with the potass; and the 
nitric acid will unite with the ammo¬ 
nia ; and the result w'ill be sulphate 
nf potass and nitrite of ammonia. 

lucre are many substances 
which cannot be decomposed by 
any other way. 

1 nere are, also, substances formed, 
of the highest utility in the arts, by 
this principle, which can be fonned 
in no other manner. Thus, acetate 
of alumina, which is much used in 
calico printing, cannot be made by 
mixing acetic acid with alumina; 
but only by mixing sulphate of 
alumina with acetate of lead, when 
a double decompositinn takes place, 
and acetate of alumiii.i is formed. 

Mix together a solution of nitrate 
of silver and a solution of muriate 
of lime ; and a double decomposi¬ 
tion will take place, and two new 
substances will lie formed; nilrato 
of lime, and niunate of sili er ; the 
latter of which, being insoliibit; in 
water, will fall to the bottom in a 
solid state : and by (>vaporatioii of 
the liquid, the nitrate of lime will 
be made to appear. 

In giving this account of the 
plienonii'na of chemical attraction, 
our object has been to state the 
facts, and we luive not attempted, 
as many chemists havo done, 
often with Uttle success, to explain 
the causes of these phenomena; 
and we have made use of the iisiiul 
popolar tenns. Some chemists, 
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not content with laying down a 
theory, have even attempted a 
luathcmatical investigation of the 
laws of the forern of chemical 
attraction, and have brought into 
diaciisaiou the ratios of squares, 
cubes, dec. llie clieiuical student 
ought jUways to make a carefui 
distinction l)t*tw(‘eii the universally 
acknowledged facts and the disput> 
ed theories, by which they arc ex¬ 
plained ; the one being certain and 
unchanging truth, and the latter 
often of a very triuisitory reception 
in the estimation of the scientilic. 
I'he usual theories of the day, arc 
most ably attacked by Sir Richard 
Phillips, in his Twelve Kssavs on 
the Proximate Causes of the mate¬ 
rial PhenoiiM'na of the Lniverse. 
** llie doctrine of atifinity,’’ observes 
Sir Richard, “ is liable to the 
same objection as that^ of gravita¬ 
tion. Atoms cannot impel each 
other on their contrary or opposite 
sides ; and it will not be pretuiided 
that they dnuv one another by any 
mechanism on their inner sales! 
Tlie chemists talk, however, with 
imposing solemnity, of attractive 
forces greater than that cf the 
squares, us the rubes, &c. Ac.; but, 
as distant force is merely in all 
cases the effect of the divergence 
of a central force, any other law 
tlian that of the squares, us far as 
could depend on the centre, is a 
mathematical absurdity. Hut, in 
truth, even the law of the squares 
is inapplicable, fur atoms do not 
approach ctuli other in conse¬ 
quence of luiy power of drawing 
in their emaua turns or attractive 
particles; and tJie notion is ridi¬ 
culous in terms, when it is pre¬ 
tended that a primary atom, or 
ev en a compounded atom of chemi¬ 
cal bulk, has syarr atoms to send 
forth, for the purpose of bringi/qg 
othfT atoms towards it. 

Let u.s look, however, to first 
principles, and chemical athuity 
will ceaee to be a difficulty. Space 
is J'ull of primary and compounded 
atoms of various kinds. These 
atoms are of various forms. If, 
then, by local excitements of 
atomic motion,—either by aggre¬ 
gate motion transferred to atoms, 
called heat, or by any other action, 
wthe atoms of any form are dis- 
221 
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placed in regard to one another, 
a vacuity is created, or tended to 
be created, between the sides of 
the atoms, which vacuity the atoms 
of space endeavour to fill; and 
hence a pressure of the adjoining 
atoms, with a jorec, governed hy 
the rircunistaiices of the vacuity, 
or vacuitic.s, created or tended to lei 
created, and the relative fonns ut 
the bodies, added to their capnbiiiiy 
of moving and filling the vacuity. 

“ The force in every case depend 
ing, therefore, on the distuibanco 
and vacuity created, and on tho 
appropriateness of tlie adjoining 
atoms to maintain tho fulness of 
space, may be an approximation to 
any law as the square, the cube, 
the fourth, fifth, or tonth power. 
It is a law which may be deter- 
mined in regard to the commixture 
of particular bodies, c'(rft’ri.r 
but is not iiecess.inly any multiple 
of till* distance ; for tlie notion of 
the multiple of the distance springs 
from a false analogy in this case, pre¬ 
vailing only in the square, because 
the surfaces of spheres (over wliirh 
central forces diffuse tliemselves) 
are as the squares of their radii. 

The force of chemical afhnity 
must be evident to any one who 
views a body composed of cubic 
atoms witliout having recourse to 
any legerdemain principle. They 
arc like a solid battalion of infan¬ 
try, which, to other soldiery, is 
impenetrable; and they present, 
to other atoms, the same impene¬ 
trable sides. Take them, they may 
be assailed with aggregate motion, 
which, like cannon-balls, will shat¬ 
ter them in mass ; or they may be 
killed man by man, or moved atom 
by atom, by small shot, or attacks 
of suecesstvo atoms. But in this 
case the force of affinity is a simple 
result of form, and not an effect of 
any attraction, or any hocus yocus 
quality in tho soldiers, or tho atoms* 

“ It should be remembered that,in 
all cases of simple chemical action, 
ve do but oppose atoms to atoms s 
and, if wo desire to combine atoms, 
we must assail them by the transfer 
of aggregate motion, called heat; 
and we niyst present those of simi¬ 
lar formsi, or of such combinatkms 
of disstmilar fonns, as |Nroduc« 
forms similur, or nearly fiaular. 
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" Without theic comlitions wc can 
never, by nieanii of atouiH them¬ 
selves, penetrate a congeries or 
solid foruiatiuu in u hich their sides 
fit; but, having disturbed the mass 
by heat, or the atomic alfeetion of 
aggregate motion, called heat, if 
atoms of dis'fiiiiiluir forms arc then 
presented they Mill couiljinu. Sut 
they M'ill be expelled when the 
motion ceases, and tlie diSMiinJar 
atoms Mill then separate ag.un.ur, 
in tlm superstitious jargon, Mill he 
nyt'lleri, I'ach letiirniug to its eri 
giuul state. 

“ Sui h is rhemic.il affinity or at¬ 
traction, distuinance, and lepul 
sion. ']‘hc lln nij n'•lilts troin our 
knowledge nt .itnnnu tnrins lit the 
tailed tonitriiition et Milids; Ironi 
the ucc I s'.ary liilne. .i ol sp.ice ; and 
from the pjver M'liich we possess 
of bringing aggreg.ite motion, or 
the motion ot imlloiis of atoms, to 
bear mider the name nf heat, on 
masses, which, otherwise, no mere 
atomic force would ever distuih. 
5110 first condition has been proved 
by Hdtiy, Oiiiuel, and others; the 
subsei^uerit oiiel hare been discuss¬ 
ed in former Kssays, and are as¬ 
sumed as trutlus proved, as well by 
these as by otlier jdienomena. 

“ Air hecoraes a•ui/i 111 /, or agent 
of decoiiipe.sitioii, owing to the 
atomiu motion by which its lare 
atoms in mutuiii agitate and abrade 
tlie atoms excited or dovetailed on 
the one degree of toico, while the 
general oxydalion, in tliis case, 
proves that the oxygemiiis atoms 
are the operating ones : wator, in 
like manner, and in u higher de¬ 
gree, because more dense ; and, 
having inorc atoms in the same 
space, it is still higher when the 
atoms are agiUted by mure motion 
or heat, and is more and more 
potent as the heat, or motion of 
the water, is increased. So, with 
other solvents, which art with a 
degree proportioned to ttiu degree 
in which their atoms, or parts of 
their* atoms, are susceptible of 
receiving and imparting any mo¬ 
tion. 

** Chemical polarity, as it may be 
called, is a uecoBBary consequence, 
Ctfferis paributf of tho union of 
atomic fiirtos, whose angles oppose 
their'union or movement in one 
•JSi 


direction of motion, but permit it 
in unotlier. ” 

ill.KCTRlCITY. This suhiect be¬ 
longs more properly to iiatuial phi¬ 
losophy, and we merely iiotiie it 
to remark, that it has been applied 
with advantage in tbrnuralreBi arch, 
in liisiiig uiKl di'» oiiiposnig various 
hodu s , and that hiaiid' ol electii- 
city, or kindred science, railed gal- 
v.iniMii or vo;tai.'-in, in the hands of 
.^.r iluniphrey Ihivy, has hti-u the 
< Im t soiirc i‘ ol graml and Iutiuiious 
di',rf)v i*ru ■!, w liii.h have immortalized 
liiv iitinie. 

KLJU’I III M. .\u ore of gold 
coniaiiiiiig 111 pans of gold, and 36 
(>t Ml>< r. 

KhKMhNTS. A firm m-ed hy 
tho earlier iheinist.s, neaily in the 
same sense us the modems u.se the 
term pr///r:p/e. Jhe ihiet, 

and indeed v erj i s-^eiitial ddlen nee 
between them is, that the ancients 
considered their elements as bodies 
possessing nhsolute siuiplicity, .ind 
I apuble of lurmiiJg all other Lodii-s 
by their mutual cun.biiiatiou; 
whereas the first priiieiples of the 
moderns are roiisidi red as simple*, 
merely in respict to the present 
st.'ite of the art ol unaly/ang bodies. 

hLKiMl. Aresm, which exudes 
from incisions xniide, in dry wea 
ti.er, through the bark of the aiiiy- 
ris eleinifera, a tree which grows 
in America. ' 

ELiy UATJON. An operation, by 
means of winch a more fusible sub¬ 
stance is separated truni aiiotlier 
which i.s less fusible. It consists in 
the applicutio:i of a degree of heut 
siiffieieiit to fuse tlie former, but not 
the latter. 

EU'TRIATION. ’fliis word is 
used by chemists to denote iho 
proic.^s of vvashing, which carries 
nfl'thc lighter earthy parts, whilu 
tho heavier xiietaiUc parts subside 
to the bottom. 

EMERALD. Hie precious stones 
of a beautiful green colour, are 
divided into two species, the pris- 
uiiitie and rhoniboidal. 

Tlie prismatic is of specific gravity 
for U.9 to 3.3. It is harder tlian 
quarts, but less so than fopaz. Its 
constituents are 35 to 30 silica, IS 
to 10 alumina, 14 to 15 gluciiia, 2 
to .1 iron, and 27 to 31 loss; tho 
latter coasista chiefly of water and 
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alkali. It ifl foimd in Pcni and I 
Brazil; but tlioiif;h vi*ry bnautiful, j 
it' is ton brittle for jcwt-llcrs. 

The r'uoiuboul.il (Mnerald iS in 
value next to tlie ruby. Tbe most 
be.'iiitifur cniiu’ from I*i*ru. It is 
known by it*? fine (rri'esi cnlnur. It 
i** iirarly n.*? liard .is the toji.e/. It 
roTisi*>t.s ni mIk'.i oi.Ti, aliiuiina Ifi, 
^Itu'iii-i 1^, oMvle I, r‘hr>iiiiium 
lime l.(i, and water 2, 'J'lie beryl 
is ri sub .sT)e> ies of I'miTJilil. 

UM I'll V. j he p«i\»’der of emery, 
■M’liieh id ebt.ii(t'*d by redncirii; to 
powder tbii iiiiiii-ral which yields 
it, iind wrisUiiiR it so as to carry olf 
till- lifflitt r e,jriii\ jiarlicle-?, is very 
well known fin its le.eiii judishiiii; 
hard iiinier.iU and metals. It is 
u±>ud 111 givinj; an i*il{'e to tools. It 
cotiaiUs of Hi alnniiii.i, :f silica, 4 
iron, .iiid 7 lo-s. Tins iniuor.'il is 
lery hard so as to scrdteb top.oz. 
Speeihe pra\ity 1.0. 

EM 15PIN is a Mibst.inro obtained 
from the root ineLMeii.ai. Half a 
pram is a powi'rful eiiictic, and Six 
grain i voaiit vioieutly, and produce 
de.itli. 

I:M I'YR KUM V. This term is ap¬ 
plied fii denote* the peeuliar siiicul 
produced by a considrr.'ihle heat 
upon A egetaule or animal siibstauees 
in closi it vessels, or when burned 
under <'ireniiist.iii<‘es Avhieh pm ent 
the «e( e'ts of .lir to a eonsulerablo 
pdit ot tin* mass, iiud consequently 
oecdsioii dll imp •rfert combustion, 
or de*liiieti\e distilbAtion of the 
parts lo covered up liy the rest of 
the tiia.'..s. 

J'lMI b.STON. An iniperfertcom- 
biimtmu of oil and Wdter, by the 
intervention of some other sub- 
st.ime cdpdble of romhinlng Avith 
both these substaiired. llie siib- 
.stdiices .iv?' cilher sdcrharinc or 
mifcitdi^iiioiis. 

EN.\.M15Ji. There are Iaa-o kinds 
of endnud, the opdqiu; and the 
transp.ireut. TiMiisiiarent enamels 
are usuddy rendered opaque by 
adding putty, or the Avhite oxide 
of till, to them. The ba'es of all 
inianiels is therelore a perfectly 
transparent and fusible glass. The 
oxide of till renders this of a beau¬ 
tiful AvliiU*, the perfection of Avhich 
is greater Avlion a small quantity of 
manganese is likewise added. If 
the oxide of tin bo uot sufficient to 
aits 


destroy the transparency of the 
mixture, it produces a soini-opaque 
glass, resembling the opal. 

\ ellow unaniL'l i.s formed by tho 
atldition of oxide of load, or anti¬ 
mony. Kuiickel likcAvise affirms, 
tliat a beautiful yellow m.ay be ob< 
tained from silver. 

Red enamel is afforded by the 
oxide of gold, and also by that of 
iron. The former is the most 
beautiful, and stands the tire very 
Avoll, which the latter does not. 

Uxule of copper alfurds a green ; 
iiumgaiiese, a violet; cobalt, a 
blue; and iron, a very fine black. 
A mixture of these difTerent tma- 
iiiel.s produces a great variety of 
internu’di.ite colours, according to 
their nature mid proportion. In 
tliis branch of the art, the coloured 
«m:iuiels are sometimes mixed with 
eaeli other, and sometimes -the 
oxide.s are mixed before they are 
adiled to the vitreous bases. 

The following are Mr. Wynnn's 
fluxes for enamels in a paper pre¬ 
sented to the Society of Arts hx 
18 ir 

No. 1. Red lead, 8 parts* 

O.'ileincd borax, 

Flint powder, 2 

Flint glass, A 

No. 2. Flint glass, JO 

White arsenic, 1 

Nitre, 1 

No. 3. Rod lead, 1 

Flint glass, 3 

No. 4. lied load, 

Rorax not calcined, 

Flint glass, 8 

No. 5. Flint glass, A 

Flux, No. 2. 4 

Red lead, 8 

After tho fluxes have been melt¬ 
ed, they should be poured on a 
flag stone, Avot Avith a sponge ; or 
into a large pan of clean watcri 
then dried, and liiiefy pounded in 
a bufciiit-ware mortar for use. 

Vellow enamel. 

Red le.id, 8 

Oxulo of antimony, 1 
White oxide of tin, 1 

Mix the ingredients well in a 
biscuit-ware mortor, and having 
put them i>n a piece of Butch tilo 
m the mnffie, make it gradually 
red-hot, and suSer it to cool. Take 
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of thi« mixture of flux No. 4. 
li ; (^ind them in water for tue. 
]iy TKi^'ing the proportions of red 
]r:id and antimony, diflerent shades 
of t'oloiiT may be obtained. 

Orange. 

Red lead, 1% 

Red sulphate of iron, 1 
Oxide of nuttmoiiy, 4 
Flint pou der, ' 3 

After calrining these without 
melting, fwe 1 part of the com- 

S ound with 2^ of flux. 

'ark red. 

Sulphate of iron calcined \ , 
dark, 1 

Light red. 

Red sulphate of iroBj 1 

Flux, No. 1 . 3 

White lead, 11 

Bron-n. 


ManganeflO, 

Red lead, 

Flint powder, 

ENTKOCHl. A genus of extra, 
neons fossils, usually of about an 
inch in length, and made up of a 
number of round joints, which, 
when separate and loose, arc 
called trocliitte: they are composed 
of the same kind of plated spar 
With the fossil shells of the echini, 
which is usually of a bluish-grey 
colour, and are very bright wliure 
fresh broken ; they arc nil striated 
from the centre to the circum¬ 
ference, and have a cavity in the 
middle. They seem to be the pe* 
trifled arms of that singular specit's 
of the sea star-fish, called Stella 
arlioresei-ns. 

EPIDOT B. Pistacitc of Werner. 
A species of prisiiintoidal augite. 
Jt consists of silica 37, alumina 21, 
lime 13, oxide of iron 24, oxide of 
manganese 1.3, water 1.5. 

EPIDERMIS. If the human 
skin be macerated in hot water, it 
separates into two parts, the cutis, 
or true skin, and the epidermis, nr 
scarf skin, llie continued action of 
warm water at length dissolves the 
cutis, but does not affect the epi¬ 
dermis, neither does alcohol. Caus¬ 
tic alkali, however, dissolves it. It 
resembles coagulated albumen. 

EPSOM SALT. The sulphate of 
miqg^nesia. They are called Epsom 
aslts because they have been ob- 
234 



I tained firom a salt spring at Epsmn; 

I but they arc wually proenred from 
the mother waters, 'which arc the 
sea water, which is left after it 
has bi*en so far boiled down, that 
the Cfimmon salt, the muriate of 
soda, has precipitntod to the bot¬ 
tom. If this liquor be farther eva¬ 
porated, in another ves««e.l, sulphate 
of magnesia is obtained. 

EQM V A LENTS (Cl! EMICAL). 
Atoxic Thmiiiy. — If certain 
quantities of two dilferiMit bodies 
be each of them sutfli lent to lum- 
tr.ilr/.c a third body, the.HO two 
quantities are said to be equivalent 
to each other. I'hu.s 100 parts of snl- 
phuric acid, and thcUH of niunalJc 
acid will each of them saturate 118 
parts of potash : in this case we 
say, that the 100 and tlie 08 are 
equivalent to each other. We shsll 
accordingly find, that if 100 parts 
of sulphuric acid neutralize 71 
parts of lime, that fKS of muriatic 
acid will also do the same thing ; 
and so on in any other case in tli.it 
proportion. If therefore we know, 
that any number of parts of .Hiilpim- 
ric acid will saturate an> substance ; 
in order to find how many parts of 
muriatic acid will be necessary, we 
hare only to state 100 : 08 : ; (he 
parts of sulphuric : parts of muria¬ 
tic acid re<juire<l. 

If in tins way the quantity of 
sulphuric acid necessary to satu¬ 
rate any quantity of soda, magnesia, 
strontiau, iron, and all other sub¬ 
stances, be ascertained, wc shall 
he able to know urhat quantity of 
muriatic will be requireil. And if 
wc ascertain by oxperinieiit, how 
much acetic acid will be required 
to siituiute any one of these snh- 
BtanroH, we may by caleuLition tell 
what quantity will be nece.s.i.iry for 
any one of the rest, as we know 
its saturating power compared 
with two acids, the powers of 
which are already known. 

When two hodio.s unite to form 
one compound, it is reniaikable, 
that at all times whenever that 
compound is produced, undiw 
whatsoever circumstiinees, whether 
by nature or art, it always contains 
the same relative proportions of 
its component parts. Thus, one 
volume of hydrogen unites with 
half that toIiuuo of oxygen in the 
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forraation of water. Two cubic 
iuchcfl of hydrof'cn unite by com* 
bU!>tiQa wi^ one of oxygen, and 
water is the result. If there 
slinuld be three cubic inches of 
hydrogen, aud one oxygen, in that 
ease water would be produced ns 
before, and of the same component 
parts; but there would bo one 
I ubie inch of hydrogen rcnininiiig 
as before. In like manner, if 
there he two cubic inches of hydro¬ 
gen, and tw’O of oxygen and water 
he produepil by their union, there 
w'oiild reiiiniii one cubic inch of 
oxygen as before. In either case, 
tlie surplus is left unchanged. 

(*ases in their niutunl .iction uni- 
tonnly combine in the most simple 
proportions, aiieli as 1 to 1, 1 to i, 
or 1 to 3 by voliinie. 

The .same siuiplieity of ratio will 
not hold ill their combination by 
weight. 

Soinetimcs two bodies rombSne 
together, in dillcri'iit proportions ; 
but then it is not like water and 
spints, ill any proportions what¬ 
ever with which uhich they m.ay 
be mixed ; but only in certain de¬ 
finite proportions. Thus, potash 
aud carbonic acid unite together 
ill the proportion of 70 potash, aud 
30 carbonic acid, forming sul)-c,ir- 
bonatc of potash ; and 70 potash 
and (iO cArliuiiic acid, lomiiiig crys¬ 
tallised cnrbouiitc of potash, hut 
without any nifennediale eombiiia- 
tioiis. Lead combines with oxygen 
in three proportions :— 

IflO lead and 8 oxygen. 

loo lead aud 1*2 oxygen. 

100 lead aud 16 oxygen. 

Potash and oxalic arid unite 
fogetlier to form oxalate of potash, 
in the proportions of 2 potash and 
1 acid ; they also unite to fonn Iwn- 
oxiate of pota.sh, in the proportion 
of ‘i ))Otash, and 2 acid; and to 
form qiiadroxalate, they unite in 
the proportion of *2 potash, and 4 
acid. 

Upon tliese principIcH is founded 
what is called the Atomic Hieory. 
It is iuisumud that, two dillerciit 
bodies, chemically roinbino toge¬ 
ther only in the atoms, or iufiuitely 
miuiito parts. 

Tliis is, however, merely an m- 
fnimptioii, aud incapable of proof; 
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fur wc can never be certain tliat 
we have arrived at the ultimate 
atoms of bodies ; and if matter be 
infinitely divisible, there are no 
iiJtiniate atoms. 

Altliough, however thw he merely 
an assumption, it is rendered 
highly probable, and will corres¬ 
pond witli the facts deduced from 
the analysis of gaseous, liquid, and 
solid bodies. 

There is reason to fear, however, 
in a great variety of instances, 
that the prejudice in favour of 
the atomic theory* has had too great 
weight in dec iding the judgment of 
the chciu’ht in bib analysis; and 
that results in favour ot this the¬ 
ory have been obtained, where, 
without such a bi.i.s, there would 
not have been such coincidenct*. 
This is one of the numerous cases 
ill chemistry, where miplicit faith 
is to be withheld, and where much 
remains to be explored by farther 
investigation. 

In forming a table of equivalent 
niimhers, com'sponding with what 
is supposed to he the proportionate 
bulk, of thi; ultimate atoms of 
bodies, hydrogen is, by Sir II. 
Davy, assumed as the basi-s, and 
is called 1 ; oxygen will then be 
8, and chlorine 3(i. 

Hydrogen is the fittest to fonn 
the basis, as it is the substance 
which approaches the nearest to 
what the elements, or ultimato 
atoms may be supposed to lie. It 
has energetic powers of combina¬ 
tion, its parts are repulsive of 
each other, and attractive of the 
particles of other matter; and it 
enters into combination in a quan 
tity much smal.er than any other 
substance. 

Some have assumed oxygen aa 
the basis of their table of equiva¬ 
lents. But the numbers in the one 
table are reducible to tliosu of the 
other. 

When the impTOvements, which 
may be expected, tire hereafter 
made on this subject, such tables 
will be of much use in ascertaining, 
the component parts of compound 
chemical subsiunces. 

ESSKNCKS. Ihe volatile or 
essential oils are called eaoencea 
by the perfumers. 

uasimuLh oil, o» vola* 
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TItiE Ofti, dlfTera from fixed oil in 
being copiible of evaporation at a 
murh lower heat; in being soluble 
in alcohol; ami in ijosses-jing a very 
alight degree of aulubility in water. 

There is u great iiuniber of vola¬ 
tile oila, distiiigii'iahed by tlii'ir 
amelli their taste, their .spc» ilie 
gravity, and other .sen.sible quali¬ 
ties. A strong and peculiar odour 
may, however, be coiisideriHl as the 
great characterustic of each species, 
the volatile oil.s infbinie wiUi more 
facility than the lived oils, and 
afford, by their combustion, diller- 
eat proportions of tin' .saiiK* sub¬ 
stances, water, carbonic arid, and 
carbon. 

Tlie following specific gr.avities of 
ditferent volatile oils, were ascer 
tuineil by ])r. Lewis - 


Sassafras . 


1004 

Cinnamon . 


lO.'t.'i 

Clo> . 


loot 

Fennel . . 


!)9T 

Dill . . . 


9)4 

Pennr-Toval 


o;k 

('unimin 


975 

Mint. . . 


975 

Nutmegs . 


94!! 

I'uii.sy . . 


940 

(’arroway . 


914 

IloHpni.iry . 


931 

Juniper 


911 

Oranges 


ass 

Turpentine 


79*2 


Tho peonliar odours of plants, 
seem in almost all cases, to depend 
upon the peculiar volatile oils they 
contain. All the perfumed diii- 
tilled waters owe their peculiar 

ra |rtiea to the volatile oils tliey 
in solution. By collecting tho 
aromatic oils, the fragrance of 
flowers, so fugitive in the common 
course of nature, is us it were em- 
bodied, and made permanent. 

It cannot be doubted that the 
▼olntile oils consist of curbon, 
hydrogen, and oxygen; but nh 
accurate experiments have as yet 
been made on the proportion in 
which these elements are com¬ 
bined. 

The volatile oils have norerbren. 
nsed as articles of food, many of 
them are employed iu the arts i^ 
the uumufacturu of pigments and 
varnishes, but their most extensive 
appheation is as perfumes. 


ETHER. A very volatile fluid, 
produced by the distillation of 
alcohol with an acid. 

hell .''trong .sulphuric acid is 
poured upon an cquil weight of 
alcohol, the fluids unite with a 
hissing noise nnd the production of 
heat, at the same time that a fra¬ 
grant vegetable .sm'dl is perceived, 
rest inblnig that of apples, ft is 
much lietfcr aud s.ifer, however, to 
.idd the -icid by small portions at a 
time, at such interv.ais as that no 
perceptible heat may be produced. 
Tbf mixture-may be made in n gliss 
ri tort, and the distillation performed 
by regulated hi-at on a sand-bath, 
a large tubiil.ited receiver being 
previously well adapteil, and kept 
Cool by ininit r-ion in water, nr the 
frequent appl.eation of wet elotbs. 
A bent glass tube luted to tlie 
tubular of the receiver, and having 
Its extremity imuiursed in a littlb 
water or mercury, will allow the 
gases to escape, and confine tho 
oondcmsiblo vapour. Tlie first pro. 
duct i.s a fragr.iiit spirit of wine, 
w*hich is followed hv the ether, ai 
soon as the fluid in the retort 
begins to boil. At this period, the 
upper part of tlic rci-eiveris covi-r- 
ed with large distinct streams of 
the fluid which run down its sides. 
After tho ether has passed over, 
sulphdroiu acid arises, which il} 
known by its white fume and p<-cu< 
liar smell. At this period the re¬ 
ceiver must be unluted and removed, 
rare being taken to avoid breathing 
the penetratin/T fumes of tho and; 
and tho fire must at the same time 
be moderated, becausa the residue 
in the retort is disposed to swell. 
A light yellow oil, called sweet oiji 
of wine, comes over after the ether, 
and is succeeded by black and foul 
sulphnriti acid. The residue varies 
in Its properties aecerding to tho 
luiiuagcincnt of the heat. If tho 
fire be niucii in*'reascd toward the 
en I of the proces.s, the Sulphurous 
acid that comes over, will he mixed 
with vinegar. 

The ether comes over mixed with 
alcohol and some sulphurous ai'id. 
It was usual to add Some dkitillcd 
Water to this product, which occa¬ 
sioned the ether to rise to the top. 
Rectification is absolutely fiecessary, 
if the ethur have a sulphurous smell i 
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and tliis is indeed the better method 
in all C 4 se;i, became the water 
aJiU!<l 14 tlie old iiietliod always 
uhMiiba about one-tenth part of its 
weight of ether, which cannot bo 
recovered without liavitig reconrsu 
to distillatiou; and also because tbo 
ether is found to absorb a quantity 
of the water. Pri;viuus to the 
rectitication, a suiall quaiitity of 
bl.ii k oxidt! of liiaiigaiiesu bhould 
be added, shaking the mixture occa- 
sioually during hours. Proust 
prefers clean slaked lime, as recom¬ 
mended by Woulfe; observing that 
the bottle must not be above three 
parts Idled, and that it must be 
luov cd about in cold w.iter for some 
minutes before the cork is taken 
out. 

The inexperienced chemist must 
be reminded, that of the extreme 
inllaiumability of alcolio], and still 
more of ether ; the danger of explo¬ 
sion which attends the sudden mix¬ 
ture and agitation of concentrated 
•icids and alcohol; and the sutfu- 
cating eifect of the clastic fluids, 
which might iiU the apartmci)t if 
inadvertently disengaged; are all 
circumstances w'hich require cauti¬ 
ous management. 

■Sulphuric ether is a very fragrant, 
liglit, and volatile fluid, (ts evupo- 
r.itiim produces extreme cold. It is 
highly inflammable, burns with a 
more luminous flame than alcohol, 
which is of a deep blue, aud emits 
more smoke. At below 0 of 
Pabreulieit it becomes solid. Jt 
dissolves essential oils and resins, 
aud camphor very plentifully. By 
lung digestion it dissolves l-l.)th of 
sulphur in the light, aud l-17th <u 
the dark. This preparation M;r. 
Pavr e Teoonimends oa an excellent 
lest of lead in wme, which it throws 
down in a black precipitate. Mixed 
with the muriatic solution of gold it 
retains a portion of-the metal iu 
solution for some time. 

To render ether still more pure, 
it may be mixed witli subcarbonate 
of potass, and again distilled. Btber 
boils at Fanreulieit. Ether,.ac¬ 
cording to Bausaure, consists of 
llydnigun . . J4.4I) 
Oxygen . . . flf.Ofl 
Carbon .... 17.62 
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The muriatic, nitric, the hydriodiOi 
the acetic, the benzoic, oxaBc, 
citric, and tartaric acids, may be 
united with alcohol, aud a pecidiar 
species of ether in each case ob¬ 
tained. 

ETUIOPS (MART1.4L). Black 
oxide of iron. 

KTHIOPS (Mineral). The black 
sulphurct of mercury. 

EVAPORATION. A chemical 
operation usually performed by 
applying htiat to any componnd 
substance, in order to dispel the 
volatile parts. It difters from dis¬ 
tillation in its objtsct, which chiefly 
consists iu preserving the more 
fixed matters, while the volatile sub¬ 
stances aro dissipated and lost. 
And the vessels are accordingly 
different, evaporation being com¬ 
monly made in open shallow vessels, 
and distillation in an apparatus 
ticarly closed from tlie external 
air. 

'llio degree of beat must be duly 
regulated m evaporation. When 
the fixi'd and more volatile matters 
do not greatly difl'er in their ten¬ 
dency to fly off, the heat must be 
very carefully adjusted; but in 
other cases Uiis is les.s necessary. 

As evaporation consists iu the 
assumption of the elastic form, its 
rapidity will be in proportion to 
the degree of heat aud the diminu¬ 
tion of the pressure of the atmos¬ 
phere. A current of air is likewise 
of service in tins process. 

There is a vcr> effectual, and eco¬ 
nomic^ mode in which liquors are 
evaporated in some manufactories. 
A very large water-tight stone 
trough, or cistern, 4 feet broad, 2 
deep, and 20, 30, or 40 long, is 
covered above by a low brick arch. 
At one extremity of this arch a 
grate is built, and at the other ft 
chimney. A fire being lighted fat 
this grate, the warm air is carried 
lUoug the surface of the liquor to 
the other cud, and rises up the 
chiiimey. The heated air promotes 
evaporation, and as it is quickly 
carried off, bearing with it all the 
vapour which had risen up, ao4[ 
new' air comes in contact, the 
process gou 9 on with great rapidity, 
ft is supposed that ovaporatb^ 
will go on more quickly from a 
covered yemel, froia the top q| 
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\rliich a pipa issncs, than, when 
the liqnor ia freely exposed to the 
air. 

Evapor.'ition depends much upon 
the surface of land or water ex¬ 
posed to the alinosphere :—from 
seas and rivers it is fory great. 
They send up as much 'vapour as 
is equal to their supply of water 
front streams and rain; and tltc 
biiLincc is kept up by f.tti.re cuii- 
densittion. Dr. Halley found, that 
the quantity of iv'ater evaporatetl 
from the Mediterranean sea, in a 
summer day, amounts to 5,280 
millions of tons! Mr. Dalton found, 
that the evaporation from water in 
a flat vessel, exponed to the suit, 
was about 0.2 of an iui,h, in an in¬ 
tensely hot summer day. By the 
following table, it will be seen, 
that tile wieuA evaporation iroiii the 
surface of water throughout the 
year, is inches. The pro- 


portions fur each 

luoiitb are as 

lollowe 



luclics. 

January . 

. 1.50 

February . 

. i.rr 

March . ■ 

. 2.61 

April . . 

. 3.30 

May . . 

• 4.34 

June . . 

. 4.41 

July . . 

. 5.11 

-August 

. 5.01 

September 

. 3.18 

October . 

. 2.51 

November 

. 1.51 

December 

. 1.40 

Bishop Watson 

asserted, that 

eveu in the heat of 

summer, when 


there is no 'rain, and the ground 
is dried np, no less than 1,600 
gallons of watpr arc evaporated 
from a single ' acre in one day. 
What must be the quantity of 
water evaporated from the surface 
of the whole earth and seas in 
this time | And what must the 
bulk of that vapour bu, when each 
giillon of water is expanded to 
1,400 times ite original bulk! U 
may _ be asked, what is the use of 
this immense evaporation t Where 
does the vapour go to 7 And does 
not the earth feel the loss of so 
great a quantity of that moisture, 
Which renders it fertile 7 To this 
i^is answered, that, for a short 
Umii the viqfKnw H suitained in 


the form of clouds; that these 
clouds are condensed in due time 
by electricity ; that this condensa¬ 
tion is in the shape of mist, dew, 
rain, .snow, and hail, which fulling 
oil the earth, fertilize all parts of 
it; and that, were^ it not fur this 
mode of condensation, the inlands 
of all countries would be deprived 
of moistun', and rendered com¬ 
plete deserts, unlit for the nciurish- 
meut of animals or vegetables. 

Evaporation is much increased 
when the temper,ature of thuds i 
raised by natural or artiiiciul 
means. — laquiib will sooner bu 
converted into vapour in the heat 
of summer, or in warm climates, 
than in winter, or in oold ones. 
When heat is applied to liquids, a 
v'er^' quick evaporation takes place. 
This cannot be better exenipliiied, 
than when 'u*atCT in a saucepan or 
te.i-kettle emits vapour from eom- 
bination with the he-at of a tire. 

All salts are separated from 
their solutions by evaporation; for 
the water rises in vapour, and 
leaves the solid particles to crys¬ 
tallize. Ihis may be proved by 
dissolving any ssUt in water, and 
then placing the vessel contain¬ 
ing it close by the fire;—when 
the water disappears crystals will 
be formed. In the large way, 
saline solutions arc first Mled, to 
rid them of the main body of 
water, (which being formed into 
vapour, speedily llius oil*;) and 
having thus attained a certain 
consistency, or having beoomo 
thicker, they are poured into shal¬ 
low vats; a more moderate heat 
is now applied, by which n slow 
evaporation is kept up, so os to 
prevent disturbance of the crys- 
t.tllization; and iit due time the 
desired effect is produced. In 
this way, muriate of soda, (sea 
salt,) carlmnatus of soda, and pot¬ 
ass, sulphate of magnesia, sumr, 
&c. &c. are obtained. The Into 
Mr. Thompson has applied steam 
to the evaporation of solntious of 
sulphate of potass, dec. found at 
Cheltenham. A chamber, con¬ 
taining a dozen of vats, is heated 
by jpipes proct'edlng from a steam- 
boiler; thus the evaporation is 
performed with little trouble or 
expense. 
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Ia warm couniries, large pools 
arc filled with oca and other Haline 
waters, from which the solar hctit 
causes iiuick. evaporation, leaving 
Ibu salt hohind. This art is 
known to the Soutli Sea Islanders. 
In tlie hay of hiseay, bay-suit is 
inade in Ihc smne way. ^ 'lliu 
Kj>yi)tiiiii lakes, wheru soda is oii- 
tanu'd, ai'c filled by the overflow¬ 
ing of the Nile, and afterw'urds 
dried up by the heat of tlie buu, 
tliu salt is uceurdiikgly left behind, 
horate of awd.i is obtained from 
tilt! waters of u l.ike in 'J'hibet, by 
the same pruci'ss. The solution is 
poured into shallow cav ities made 
in the u||th. and evaporated by 
the heat m the sun. In this euiin- 
tiy too, se.i-waU‘r is fiist evapo¬ 
rated ill pits, before it is submitted 
to ebulUtioii. All saline solutions 
are thus coitctn/rolvd, and, of 
eonrsc, do nut re<xuire so much 
c^uellse of fuel. 

fa lowering the temperature of 
bodies, evaporation is ut exten¬ 
sive use. 

Wines may be cooled, by wrap- I 
plug the bottles round with wet 
cloths. Wiiie-i'oolers net upon 
the same priiuiple ; fur the vessels 
into whiih the bottles are put, are 
made of a spuugy or porous ware, 
through which the water cxvidus. 
This water evaporotes, and in 
doing so, robs tlie wiue of its 
heat. 

Wet cloths are used in Asiatic 
countries, to cover the windows ; 
by which means the apartments in 
the houses are kept cool. A simi¬ 
lar precaution is taken in Sicily 
and .Malta, during the period of 
the Airoevu, or hut wind. Kvapo- 
ration, b^ sprinkling the floors 
with perluiueil waters, is a luxury 
much used by K.vsti‘rn uuiiuircl.s. 
After rain, the weather i-i cold, in 
conseguem-o of au iiuiiiediate and 
extensive evap-r.ittuu. 

A must cruel kind of iniui.^lnncnt 
is practised in one of the Asiatic 
countries. The head of the cri- 
iniiuil is shaved, and he is placed^ 
in sucIl a situation that drops of 
water continue di^seeiiding upon 
one juiri of his hcatl, by capiliury 
attractiou, from a vessel above. 
The drops evaporate, and cuuse- 

'm 
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quenily carry away as ittuch lieai 
as gives to them the elastic form ; 
and as one does not descend until 
the other is dried up, the conti¬ 
nual abstraction of heat is the 
cause of extreme agony. The 
unfortunate victim dies raving 
mad. 

KL:CHL()R1NE. Protoxide of 
chlorine. 

ELCLASR. Prismatic emerald. 
EUDIOMETEK. An instrument 
fur ascertaining the purity of uir, 
or rather the quanfity of oxygen 
conbiined in any giv'cn bulk of 
elastic fluid. Dr. Priestley’s dis¬ 
covery of the great readiness with 
which nitrous gus combines with 
oxygen, and is precipitated in 
the lorm of nitric acid, was 
the basis upon which he con¬ 
structed the first instrument of this 
kind. 

11 is method vv'as very simple: 
a glass vessel, roiitaiiiing an ounce 
liy iuea.surc, was filled with the 
air to be cxauiined, which was 
ti'unsfi^rred from it to a jar of an 
inih and half diameter, inverted in 
water; an equal measure of fresh 
nitrous gas was added to it ; and 
the mixture was allowed to stand 
two minutes. If the absorption 
were very considerable, more ni¬ 
trous gas W’as added, till all the 
oxygen iippcared to he absorbixl. 
'J'he residual gas WiUf then trans¬ 
ferred into a glass tubtf, two feet 
long, and one-third of an inch 
wide, gruduated to tenths iind 
hundredths of an ounce measure ; 
and thus till! quantity of oxygen 
abs.nbed was measured by the 
diminution that had taken phico. 

Von Humboldt proposes that 
the iiitrou.H gas sboiud be ex¬ 
amined, befoix; it is used, by 
agitating a given quantity with a 
solution of sulphate of iron. 

Sir H. Uavy employs the nitrous 
gas in a diilerenC manner. He 
passes it into a saturated solution 
of green raurintc or sulphate of 
iron, which becomes opaque and 
almost black when fully impreg¬ 
nated with the gas. lliu air to be 
tried is contained in a smidl gra¬ 
duated tube, largest at the open 
end, which is introduced into titfi 
solution, and then gently incUnefi 
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toward the horiiou, to ojccelerate 
the action, which will bo complete 
in a few minutes, so as to ^ve 
absorbed all the oxygen. He ob- 
a^rves, that the measure must be 
taken as soon as tliis is done, 
otherwise tliu bulk, of the air will 
be increased by a slow decompo¬ 
sition of the nitric acid formed. 

V'olta had recourse to the acceii- 
sion of hydrogen gas. For this 
purpose, tw o inea!|urc.s of hydrogen 1 
are introduct'd into a graduated 
tube with three of the air to be 
examined, and fired by the electric 
spark. The diminutuiu ot bulk, 
ooserved after the vessel had re¬ 
turned to Its original temperature, 
divided by three, gives the quan¬ 
tity of oxygen consumed. 

Fhosphoriis and sulphiiret of 
potash have likewise been em 
ployed 111 eu.liuiiietry. 

A piece of phosphorus may be 
introduced, by means of a glass rod, 
into a tube contaiuiug ttie air to 
be examined, standing ovtr water, 
and suffered to reuiam tUi it has 
absorbed its o.\ygen; which, how¬ 
ever, is a slow process. Ur a 
glass tube may be hllcd with mer¬ 
cury and inverted, and a piece of 
phosphorus, dried with blottiug 
paper, introduced, which will of 
course rise to the top. It is there 
to be melted, by bringing a red- 
hot iron ne ir the glass, and the 
air to be admitted by little at a 
time. At each addition the phos¬ 
phorus iiillames; and, when thi! 
whole bag been admitted, the red- 
hot iron may bo applied again, to 
ensure the absorption of all the 
oxy^n. In either of these modes 
I 40fh of tlie residuum is to he de¬ 
ducted, for the expansion of the 
iiiti ogen, by means of a little phos¬ 
phorus which it affords. 

Professor Hope of Edinburgh, 
employs a very convenient eudio- 
moter, when sulphnret of potash, 
or Sir H. Davy's Itqmd is used. 
It consists of two glass vessels, 
one to bold the solution of sul- 
phuret of potash, or other eudio- 
Tuetrio liquor, about two inches in 
diameter, and three inches high, 
with a neck at the tup as usual, 
and a tobulttre, to be closed with 

atoppl^ in sidp pear the bot¬ 


tom : the other is a tube, about 
eight Inches and a half long, with 
a neck ground to fit into that of 
tlie former. This being filled with 
till! air to be examined, and its 
mouth covered with a flat piece of 
glass, is to be introduced under 
water, and there inserted into the 
mouth of the battle. Taking them 
out of the water, and iuclmiiig 
them on one side they are to be 
wull shaken, occasionally loosen¬ 
ing the stopper in a basin filled 
with water, so as to admit this 
fluid to occupy the vacuum occa¬ 
sioned by the .‘ibsorptiou. Bottles 
of much smaller siau than here 
mentioned, which is ca^lated fur 

E ablic exhibition, may^generally 
e employed; and, perhaps, a 
graduated tube, ground to fit into 
the neck of a small phial, without 
projiKtiug witliin it, may bo pre¬ 
ferable on many occasions, loos¬ 
ening it a little under water, from 
time to time, as the absorption 
goes on. 

ElfPHORBIUM. A gum-resin 
exuding from a large oriental 
shrub, euphorbia olficin. Lina. 

It is brought to us immediately 
from Aarbary, in drops of an 
irregular form ; some of which 
upon being broken are found to 
contain little thofiis, small twigs, 
flowers, and other vegetable mat¬ 
ters; otliers are hollow, without 
any thing iu their cavity: the 
tears iu general are of a pale yel¬ 
low colour externally, somewhat 
white witbinside: they easily break 
betwixt the fingers. Specific gra¬ 
vity 1.124. Slightly applied to the 
tongue, they affect it with a very 
sharp biliug taste; uud, upon 
heiug held for some time in the 
luouth, prove vehemently acriwo- 
uious, inflaming and exulceratiug 
the fauces, icc. EupUorbium is 
extremely troublesome to pulve¬ 
rize, the finer part of tlie powder, 
which flics off, affecting the head 
iu a violent manner. The acri¬ 
mony is HO great, as to render it 
absolutely unfit for any internal 
use. It 18 much employed iu the 
veterinary art as an epispastic; 

I'he following constituents were 
found ia euphorbium by Hrocoo- 
&Qt s 



Resin . • • • • 

PAH 

. . 37.0 

Wax. 

. . 10.0 

Malate of lime > . 

. . 20.5 

Malate of potash . 

. . . 2.0 

Water. 

. . 5.0 

Woody matter . . 

. . 13.5 

Loss .. 

• • 3a0 
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The rrsin Is excessively a«^rid, 
and poisonons. 


liXrilACT exists in almost all 
plants. It may’ be procured in a 
state of tolerable purity from saf¬ 
fron, by merely infusitia it in 
water, and evaporiiting the solu 
tion. It may likewise be obtained 
from catechu, or terra Japoitica, a 
substance brought from India. 
Tliis substance consists principally 
of astringent matter, and extract; 
by tiie action of water upon it, 
tlie astringent matter is ftrat dis¬ 
solved, and may be separated 
from the oatriict. Extract is al¬ 
ways more or less coloured; it is 
soluble in alcohol and water, but 
not soluble in ether. It unites 
-with alumina when that earth is 
boiled in a solution of extract; 
and it is precipitated by the salts 
of alumina, and b) many metallic 
solutions, particularly the solution 
of muriate of tin. 

Prom the products of its distil¬ 
lation, it seems to bo composed 
pTincipally of hydrogen, oxygen, 
carbon, and a little azote. 

'^'here appears to tie almost as 
many varieties of extract as there 
are species of plants. 'ITie difTcr- 
ence of their properties probably 
in many ruses depends upon their 
being combined with siiiall (Quan¬ 
tities of other vegetable principles, 
of to their containing diflTorent 
saline, alkaline, acid, or earthy 
ingredients. Many dyeing sub- 
stanees seem to be of the nature 
of extT,i(‘tive principle, such as 
the red colouring matter of tnad- 
A(*r, and tlie yellow dye, procured 
from weld. 


A T 

Extract has a strong attrartloif 
for the fibres of cotton or linen, 
and combines with these substan¬ 
ces when they are boiled in a solu¬ 
tion of it. Tlie combination is 
made stronger by the intervention 
of mordants, which arc earthy or 
metallic combinations that unite 
to the cloth, and enable the 
colouring matter to adhere more 
strongly to its fibres. 

Extract, in its pure form, can¬ 
not be used as an article of food, 
but it u probably nutritive when 
united to starch, mucilage, or 
sugar. 

EYE. The humours of the eye 
have been scientific'ally «>Xaniined 
by M. Chenevix. Most of his cx- 
periiiieut.s were made with tin* 
(‘yes of sheep, as fresh as they 
could be obtained. 

The aqueous humour is clear and 
transparent, without smell or taste. 
Sjpi'cific gravity 1.009. Jt_ consists 
of water, albumen, gelatine, and 
muriate of soda. 

The crystalline contains a much 
larger proportion of water, and 
no muriate ; specific gravity 1.1. 

The vitreou-s humour, when 

J iresscd through a rag to free it 
irom capsules, is found to be the 
same with the aqueous humour, 
both as to specific gravity and its 
component parts. A1. Chenevix 
could not discover any phosphate 
in these humours. Which M. Four- 
cToy had supposed he had found. 

The saiiu' products were found 
in tho human (;ye, hut the specific 
gravity of the crystalline humour' 
was found to be l.oru, and of the 
aqueous and vitreous humours to 
be 1.0053. 

The specific gravity of tho ctys- 
tnlliiie humour of the eyes of oxen 
was found to bo 1.0765, and of the 
other humours 1.008H. ' 

The specific gravity of the crys¬ 
talline humour gradually increases 
from tho surface to the centre. 


F 

PAHLUNITB AUTOMAUTE, a I FARINA. Yegatabla Emir, 
subspecies of octohedral cortm- < FAT. This animal pntodttct li 
dhtn. {composed of an oily sobstanctl^ 
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'nliich rcina'us fluid at tbc ordinary 
.st itu ot tlip atmoiipUcru, and ano- 
tlipr Mib<«tanco much less fusible. 
I’Jie first of these melts at -150, 
anti the second at 100°; and about 
tuire as iniirh of the first is solu- 
bln lu alcohol 'is of the second. 
The oily substance is much more 
TcAtbly chan {red into so.ip hy the 
addition of alkalis. 

When fat is united with potass 
it" is chaDLiri'd into three bodies, 
TiiarKiirinu, fluid fat, and the sweet 
prill'ipio; and tliis change is 
ell'ectcd without the absorption of 
any ton igii aubstanee. 

!■’ I'.Cl LV. See Stxkch. 

I'KLSPAll, on I'ULDSPAU, i.- 
liard 111 a borni'aiuit less degiee 
than qii.ii tr. and more easily bro- 
k.oM. Ir IS foliated or composed 
of thin lan-.in i or plates, b> which 
it 111,1) be gi'iicr.illy distinguishi'd 
from qoarta. ‘The cr)stals are 
most Commonly four-skied, or six- 
bidcd prisni.s, who.'je Ic ngth is 
greater tb.iii the breadth. It has 
:i r-biuiog lustre. 

'! l*e colour! are white, gray,tnilk- 
x'/mte, yellowish or reddish-xvhite, 
so.opliinc's mclioitig to green. 
The n d jiassi s Thro'igh x-inous 
shades from a pale io a deep red. 
Cr\iMMir.fil felsp.ir is tran.slui eiit. 
It m-iy be melt d w’itliout the ad- 
iiiivtine of alkalis, and forms a 
gldvs more or less transparent, 
which ipiabty it ilerives from the 
lime or alkali that roiupo.se part 
of the constituent ingredients, but 
diHereiit specimens vary, according 
to the aiialysia ut the saiiie chemist. 


Kile.x . . . 

. . 03 . 

. 74 

Aluimiia . . 

. . 17 . 

. 14 

Potash . . . 

. . i;i . 

. 0 

Janie . . . 

• • » «l • 

. 0 

tVxyd of iron 

• a • 1 • 

. 0 

Lr>*-s ... 

. . . 3 . 

. 0 


Others gixe the proportion of 
silrx 4(1, almnina 21, lime U. 

The evisteiicc of potash, or the 
ygetahlc alkali, in felspar is a 
fact deserving p#irticular attention, 
it III ly he oxviiig to this circum¬ 
stance that fekspar is so frciiiiently 
oil served in a soft or dccoiiipnsiug 
state, although its hardness is 
little inferior to that of quart/ 
when undecayed. Tliose felspars 
which are durable arc probably 

I ^ 


free from pota.sh. Felspar is some¬ 
times uiici^stallized and 'rorapact, 
ill w'hich state it is classed by the 
Preiicli iniueralogLsts wiUi petro- 
silex or hom-stone. It is fiisible 
without the addition of alkalis. 

This is one of the most abundant 
minerals, being the principle con¬ 
stituent part of granite and gneiss ; 
It occurs ill white-stone, syenite, 
and porplix rie.s. Greeu-stoiie is a 
cniiipoiiud of felspar and horn¬ 
blende. I ndcr the name of pc- 
tuiize it is a chief ingredient in the 
Chinese ponelaiii. There are a 
great number of varieties of fcl- 
ipar enumerated by the mineralo¬ 
gists. There are, 1. Adulurnt, 
Colour greeuisli-w'hitc ; iridescent; 
'Hid in thin plates, pale flesh rc-d 
hy trausiiiitti d light. Its consti¬ 
tuents are, 01 silica, 20 alumin-a, % 
lini", and 14 potash.— Vuitqnelin. 

I uder the uamu of niootistone it 
is worked by lapid.iries. Another 
variety, from Siberia, is called sun- 
stone by the jcvrellers. It is of a 
yellowish colour, and iiiiniberle.sN 
golden spots appear distributed 
through its whole substance. 

2. (Itassy filsjhtr. Colour grey, 
ish-xvhite. Cry.-,ta1lized in broad 
rccfiingular four-.sided jxrisms, be¬ 
velled on the extremities. Iti 
constituents are, 04 silica, 15 alii- 
iiiina, 11.5 potash, and 0.5 oxide of 
ir.-in.—AVopr. It occurs imbedded 
111 pitch-.stoiie porphyry in Arr.in 
and lliiiii. 

3. Icf-sjmr. Colour greyi-sh-white. 
Massive, cellular and porous; and 
cry.stalli/ed in small, thin, lungi.sh 
•six-sided tables. 

4. t'ottunoH Jvixptir. Colours 
white and red, of varmiis shades; 
rarely grcim and blue. Its con> 
stituents are as follows : 

Siberian Flesh- Felspar 
green red fel- from 
felspar, spar. Passau. 
Silica, 02.83 00.75 00.25 

Alumina, 17.02 J7.50 22.00 

lame, 3.00 1.25 0,75 

Potash, 13.00 12.00 14.00 

Uxide of iron, 1.00 0.75 water, 1.00 

00.85 08.25 1.00 

yauq. Hose. JSuc/tolz» 

5. Jjobradore felspar. Colour 
grey of various shades. Wheit 
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IiRlii fallfl on it in certain direr- 
tioTis, it, I'xhibita a great \*iiL-ty of 
beautiful colours. 

fl. f'ompm't Ji'lspnr. Colours, 
white, grey, green and red. Its 
constitUL'nts are, 51, silica, 30.5 
nlumiiia, 11.95 lime, 1.75 iron, 4 
soda, lit! Water. 

7. (’Imkiftme ; which see. 

8. Eiirfhif Cfttnmon J’fltjiar. This 
sceiufi to be dlsiutegratcd comuinii 
felapar. 

9. Porei'lttin earth. See Ci.ay. 

Pi/ramliial felspar. See Scapo- 

LiiK, and Klaomtr. 

Pri'^mato-piframidulfelspar. See 
MtlONITK. 

HltamltOidal felfpar, SecNEHUf:- 

I.IN'K. 

FERMENTATION. By this term 
is understnnd a spoTit.nienu.s mo 
tion, which is excited in >eget.'ible 
or animal siibsLinees whicli totally 
changes their nature. Animal 
liquids alone, nr mixed with vege- 
table^, quickly beconiu sour, and 
this is railed acetous fennrntation. 
But when a solution of saerha- 
rine ma*‘ter, or satcUariiie matter 
and starch, or sweet juices of 
fruits suffer thU eltaiige, the re¬ 
sult is beer or w'ine, and the pro¬ 
cess i.-* called .1 viuous fenneiita- 
tinii. Au nitenor change to which 
all moist aniuial and vegetable siib- 
staiires are liable, is r.tlled putre¬ 
factive feriiieutaiion. The.si* pro- 
ce^ses go on iiuisf ripidly at a ino- 
dpratel> high teniperatiice. 

As veget.ibles consist of carhon, 
o\yg(‘n, and hydrogen, and animal 
niattei consists of these priini- 
ple.** i OTiibiiied with a/.ote, all the 
prod nets ol feniieiitation must be 
pmdiK-ts of these three or four 
jiriiiciples. 

All vegetable iubstanres con¬ 
taining sari h.inne matter is sus¬ 
ceptible ot vinous feriiieiitiition. 

'hie liiptor fir.st beconie.s tiirbiil 
and visi'id: an iiite.stiru; niotinii 
and iiicri-ase of bulk gradually 
take.s place; air hul.bles are dis- 
ch.irged Irom its wlnih* mass, hurst 
iiig torth with a perceptible noise, 
and forming a kind of froth or 
yeast. The sweetness of the fluid 
disappears, and a pungent taste is 
acquired. After a certain time, 
these phenomena cease, and the 
fluid deposits a copious sediment, 
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and, becomes .again clear, bright, 
and transparent. It h.as arquired 
a brisk testi*, a vinous odour, and 
an intoxicating quality. Wine is 
obtained from the c^xpiessed juice 
of the grape. The grapes are put 
into the wine press and stpieezed, 
and the liipior obtained is put 
into a cask, where it is fermeiitcd; 
it IS then drawn off and put into 
other casks, where a second 
though insensible fermentation 
goes on ; am) it is this rhange 
which causes tlie difference be- 
fM'ecn old and nete w'liip. Wine is 
till* stronger in proportion to the 
quantity of s.u'ch:irine matter con¬ 
tained in till' grapes. By a simi¬ 
lar proeesa rais'U wine, currant 
wine, giioselierrv w’iiie, and cider 
and pi'rry may be obtained. The 
mode Ilf obtaining ale and beer is 
already noticed under the article 
Alb. 

According to Lavoisier 100 parts 
of sugar aliurd- • 

Alcohol.57.70 

Laibonic acid ... 35.34 

03.04 

When it is reqiiirc'd to preservo 
fernieiiieil liquors in the state pro 
diici.'ii by the fiist stage of fermen¬ 
tation, It is usual to put them into 
casks before the i inoiis process is 
completely ended; and in these 
elo.'-ed ve.'isels a i Iiuiige very slowly 
continues te he made for ni.iiiy 
months, and perhaps for some 
ye.irs. 

But if the fermentative process 
he sufl'ered to proi-eed in open 
ve*isels, more eij'eciallv if the 
teniperatiire be raised to 00 de¬ 
grees, the acetous fermentatiori 
comes nil. In tliU, the o\ygrii of 
the atniosphere is absorbed ; and 
the more sjieedilv m proportion 
as the surfaces of the liquor are 
often chiinged by hiding it from 
one vessel to another, 'fhe usual 
method consists in exposimr the 
fermented liipior to the air in 
open casks, the buiighole of which 
is covered with a tile to prevent 
the entrance of the rain._ By the 
absorption of oxygen which takes 
place, the inflammable spirit be¬ 
comes converted into an acid. If 
the liquid be then exposed to 



CHEMISTRY. 


di'tillatiAn, pare viuogar rnmes 
u>i’r ixist4‘<id of ardent apirif. 

U’lien the spont.ineou;f deeoni- 
poiutiou is sutfered to proeet'd 
be>oiid the acetous process, the 
'xii'.egur hcconies \iseid and foul ; 
air is emitted '^vitb nn olfmshe 
smell; volatile alkali flies oil'; an 
earthy sediment is deposited ; and 
the ri niajiiini? liquid, if any, is 
mere This is tiie putretar- 

ti>e pioeo>.s. 

The fenm-ntation by winch cer¬ 
tain rnlouiiiiK matters are sxpa- 
rnted from i cKChihles, as in Ihe 
prep.irat on of woad and indifin, 
IS tarned iinirh farilier, approach 
iuK the putndaeTi'e stacre. 

■ It i-> not t Ji'.irlj’ ascerteined 
what the jea.sr or feiinert per¬ 
forms in this operation. 1 « si'eiu.s 
prohdhle, th »t the termentathe 
prm es-', in < onsid* raljle masse.s, 
would he i-ATned nil pmere^Sl^<•ly 
from the surface iI.avum aist.'*; and 
would peril.ir*!, he eomjiieted in 
one p. 4 rl heffire it had perfertly 
roienn m ed in another, if the 
M .ist, which it. a'.iead^ in a state of 
1 einienf,’tir)ii, «liO in-l l mse the pn* 

I ess to hei»iri m e>ery part at 
once. 

Pr.lUiOrV '.NATlhS. Ilu- same ns 
Feii'jjirijs,Slate. See I*nes.sie A< in. 

I- !■:H11OCVAMt; ACID. The 
If.I’lie . 1 .. Forroprtisaie Arid. »See 
I'm ssi, All!'. 

Filli;IN Ls a peculiar organie 
eoiiipound found iu seKetahles and 
ill an^'i.iN. 'J'here are l\ w s'epe- 
tahe. s Irom wdiieli tliis snl stance 
IS oht.iined distinctly cliaracter- 
is(‘d, hut It is loiiiifl .ahuiid’iiitly 
111 all aniiiials. It is ioiiiid in the 
eli3le, the hlood, aii«l the muscular 
flesh. It th<‘ blood trorn the \eins 
he beaten with rods, lonR reddish 
filaments of hhrin will adhere to 
them, ard if w'ashed in cold water 
they will become colourle.ss, and 
the matter of fibrin will be found 
to be solid, white, insipid, witliout 
(oluuraiid smell. When moist il 
is, ill some decree, elastic ; when 
dried it is yellow, hard, and brit¬ 
tle. By distillation, it yields car¬ 
bonate of amtnuni,!, some acetate, 
brown oil, and gasooii.s products. 
There remains iu thu retort u 
clntrcual, which, after cnnibustion, 
leaves phosphate of lime. pUos- 


phate of tnafracsia, with carbon’’ 
utes of lime and soda. 

Coiicentr.'ted acetic acid softens 
it at an ordinary temperature, mid 
with heat, conveits it into jelly, 
soluble in hot water. Sulpliucic, 
nitric, and muriatic .icids, preci¬ 
pitate the .'inimal matter and form 
sicid produ* te. 

A'lueniis potasr and soda dis- 
8ol\e hbriii in cold water, w itliout 
ch.mpinR Its n.iture ; but willi heat 
1 hc 3 firoduce auiuioniiical gas and 
other usual animal products. 

It is romposed, .iccording to 
M. (lay Liissac and Theuard, of— 

Carbon. 

Aiiote.lihild-l 

0\\ gen .... lO.US.'i 
Hydrogi’ii . . . , 7.0‘Zl 


Iim.oiio 

FInilOl.lTK is a miner il of a 
white and grey colour, consistiUR 
of aUiiiiina QH.'^S, sil'< a 3ti, iron and 
loss 3.75. It is cij-stollized in 
rhomhoid.l1 prisms. 

FJGl'RE STONE. Sec Ac-ir.- 
MAruMTt.. 

FlhTllATlON. An operation, 
hj means ol which a fluid is ine- 
chiiiiically separated lioni ron- 
sistcnt particles merely inived 
With it. It does not dilfcr Irom 
straining. 

An :ipp,.iratus fitted up for thi.s 
purpose IS e.illed a filter. 'Mie 
form of tins is various, aec’orditig 
to the intention ol the oper.iior. 
\ pii'ce of tow, or wool, or cotton, 
stUiTcd iuto the pipe of a fiiunel, 
will present the p.e-sage of gro.-M-r 
piirticJe.s, and hy tli.it iiiiMils rea¬ 
der the fluid clearer which comes 
throiigli. Npaiige is ,still morn 
I’tf'-ctii.il. A strip of liiu’ti rag 
wetted and iiimg oier tlie side of 
a vessel containing a fluid, in such 
a niiiiiiier as that one end of thu 
rag in'iy be inimei.sed in the fluid, 
and the other end may remain 
without, below the surface, will 
act as a siphon, tind lorry nier 
the cluarev portion, liiiieii or wmol- 
leii htulTs may either be fastened 
uier thu mouths of proper vu.ssels, 
or fixed to a frame, like a sieve, 
for the purpose of filtering. All 
these are more cumiiioiily used hy 
cook.<t and apothucarieji than ^ by 
philosophical chemists, who, for 
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the moot part, nse the paper cal¬ 
led cap paper, luade up without 
size. 

Aa the tiltratinn nf rousiderahle 
qiiantirieo oi fluid could not be 
efl'ertcd at once Mifhruit brehltiinf 
tilt* filter of paper, it is found re- 
qiitaire to use a linen cloth, upon 
u Ineh tin* p.iper is applied and 
hiipported. 

Frci ipitaU's and oflier pulvcru- 
letit Tuatters are collci ted more 
speedily by filtration tli.iii by sutj- 
hideiiee. But then* are many 
rlieniists who diselaiui tlie use of 
tins method, and avail tliemselves 
of the latter only, which is cer¬ 
tainly more accurate, and liaMe to 
no ohjectioii, where the powders 
arc such as will admit of edu!f'!i- 
ration and drxini; iu the ui>eu 
air. 

iSrmiR fluids, :is turbid w.iter, 
may be purified by tilterini' through 
sand. A large earthen funnel, or 
stone Imttlo with the bottom beaten 
out, may have its neck, loosely 
stopped with Hinall stones, over 
wliieh smaller may be placed, 
supporting l.iyers of gravel in- 
en'asing in InieneAS, and lastly 
covered to tlie dept'.i of a few m'- 
elies with line sand, all thoroughly 
rle.nised by washing. This ap. 
paratus is supi'rior to a bltering 
stone, as it will «I -anoo water in 
large qu.intitie.s, and may (eadily j 
be renewed when tin* p.is«.igo is 
ob.structcd, by taking out an 1 wash¬ 
ing the upper stratum of s.ind. 

A filter for co.-roMit* li<|unrs 
may he constructed, ou tiu* same 
principles, of broken a ad pounded 
glass. 

On board of ship, wle-re economy 
ot water is ofte.i an obii rt ot con- 
sidoratioii, ilirt\ wito i i-.y easily 
b« purilieii, mj as to be lit again fur 
W.i.shMig. Let it lie put 'iifo a large 
tub, and get nriotbei tim of a 
smaller si/e, willi lio'es in tlie bot¬ 
tom, witlisaiid .lud cliarioal strew¬ 
ed on the bolMui. If this tub be 
placed in tin* larger tub, the water 
Will rise into it, and will be found 
cle.'ir. 

FIKK. See Calukic and Cum- 
BI'STION. 

FIRE-DAMP. Anamo given by 
the miners to tlic ga.s which forms 
itt the mines, and produces oxplo* 
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shins. See CiuBCRETTKO Hydro* 

FIXATION OF (IAS, this term 
lias been iiitrodiired into the new 
system of m itter and motion, to 
express the transfer of tlie motions, 
of the .atoms coniposing ,»i>«, when 
condensed or sohddu*.!, I'V which 
heat is at liie .saim* tiuu- jiroduced ; 
for .IS tlie iitoins of the gas part 
uitli thtiir motion, or ^ome of their 
motion, to the adjacent budies, and 
be t IS a.'-sumed to lie atomic mo¬ 
tion ; BO after siic-li traiist,T, adia- 
cent boili‘'S exbint /unf; in t'oc 
Ctisc nf the lixation lit t!ie lungs of 
.iniiuals, /uitl ami itui.\t'n'nr cm ; 
and 111 tliat of couilnist’on, im/f 
a n't the radiuthu of' In cacli 

ca&e the oxygciioii.H atoms seem to 
produce the.so rcMilts, a.s they 
disiippeur during tlie opei.Uions; 
and the resulting he.tt is ^reab-r 
th.xn the previoii'. heat of the g.'i.su- 
oiis iiiediuni, owing to the con- 
cintrution, and ti c acceleration by 
repetitions. 

I'LXK.I) AIR. Tin* n.ime given 
by Dr. Black to rarbonic .acid gas. 
Oil ac'^ouut of its being tixed, or 
solidihed in chalk. 

FIXED Ollj is obtaiiifal by ex¬ 
pression Iroiu M*«'ds .mil liuits ; 
the olive, the a'lnond, liTi.-<ecd and 
rape -eed, aflbnl the most coiuinon 
lived nils. The pniperfies of fixed 
iul.s .in* wi'll know o. Their .‘.pectlic 
gr.ivily IS less than th.it of water ; 
that of olive .iiid oi rape .seed oil is 
ill.1 ; that of 1111 .- 0 * 1 x 1 and •ilmoiid oil 
flZ ; that of palm oil ; that of 
walnut .lUd beech iii.ist oil i)i3. 
'Many of the fixed Oils congeal at a 
lower temper.itiire tli.in that at 
which water treeze.-,. They .ill re¬ 
quire for their e> .ipur.itioa ahiglier 
teniie-vatiire t)i in that at which 
v\ ater boils. The proilucto of the 
eoinbuslion of oil ure vv .iter and 
carbonic acid g.as. 

From the experiment of Cay 
Lu.'-sac and Thenarti, it appears 
tliat olive oil contaiu.s in 100 parts, 

C.'irboii . . 77.213 
Oxvgen , P.427 

Hydrogen . 13,300 

This cstimalioii is a near ap¬ 
proximation to 11 proportions of 
carbon, 20 hydrogen, and 1 oxygen. 

The following i« a list of toed 
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Olid, and of the trees that afford 
tlu'in. 

Olive oil, from the olive tree 
(oUm Kuropea), linneed oil, from 
the ronniion and pi'reniiidl fl;iv 
(liiiiim iisit.iti<«siniiini ef pi-reune), 
nut oil, I'roui the hazel nut (eor^llus 
avcilana), tvolinit (,|Uf;1nud rei;i<i), 
hemp nil, from the iiemp (eaniiahiH 
a.itiift), dinioiid oil, from the .iweet 
alinoiul ('iin)f;<i<<1us eonimuiiis), 
oeeeh oil, from the emiiinoii heceh 
(higus sylvatie.i), rape-ii ed oil, 
from the Ttipefi (bradsie.i n.ipud et 
rnmpcstris/, poppy oil, fmiri the 
poppy (p.iT»ti\er somniterum), nil ol 
from tlii' sesamuin 
niiim orieutale), rnrunilHT eil.from 
the prounls (eiii iirluta pejm et ma- 
lapepoj, oil of mustard, from the 
um.-t.ird (Miiapis mpra et aneuis), 
oil of suiirtou er, from the aiiini.il 
and perennial suntlovver, iludiin- 
tliiis animu'i < t pereiiniv), i astor 
oil, from the palma ehre»ti frieiniis 
romniunisi, tohaero seed oil, from 
the tot».u’< o ('nientiaiiii tabACutn et 
rustiia}, pinm kernel oil, from the 
plum tree (pnmud domestiral, 
prape seed oil, troiu the vine (vitis 
iiiiifera', bottei of eaeoa, from the 
racoa tree ,theohroina earao), lail- 
III i>il, tiom the Mveet hay tree 
t i niru'' mihilis 

Th*' fixed oils are very nutritive 
siiii.itatu'e- , tin*’, are of pveat iin 
pi rt.niri' iii their applieatiriijs to 
the purpose^ of hie. ri\.ed oil, 
ill I fiinbniation uith soila, form.i 
the finest kind of h.ird .xoap. 'fhe 
lived Olid .ire used extensuely in 
till* meelianieal arts, and for’ the 
prepar.iliou of pipnients and xiir- 
lli.slif-s. 

nXlTY. Tin* property of resist- 
iiip the heat, ho as not to rise iii 
vapour. 

I’lAKEWHlTK is an oxido of 

bi’’miith. 

FLA MR. See CoMiit'vTioN. 

FLKSJI. The flesh of animals is 
found to ci)Ti.sist of fibrin, ilhunieii, 
gelatin, extract, with phosphates fif i 
soda, ammonia, au<L hrin*, ("irho- | 
iiate of lime, and siilphati* of soda, i 

FLINT. This mineral consists of . 
9H silica, 0.5(1 lime, O.'h'i riliirriina, 
0.*,t5 oxiiln of iron, 1.0 loss. Its prin¬ 
cipal use is for gun-flints, and it is 
also reduced to a powder, ?nd used 
ki the manufacture of porcelain 


and glass. In Eng1.md flint is usu* 
rII\ found in iiuniensc strata under 
beds of rhulL. Jt has excited tho 
nirio.sity of geologists to tleterminc 
in what raanuer the nodules of this 
Mihstance have come into the mid¬ 
dle of calcareous roi^ks. It is sup. 
posed that the silieions earth may 
have pt'Tiueiited the lime, and 
afti'rxvards been sep.irated by che¬ 
mical attiiiity, aud collected in 
li'-Mircs in the cavities of the calvare- 
! mis rock. 

There are processes in nature by 
v'tiich flint IS formed in fresh 
water, assilicious earth and stones, 
are found in the fresh-water forma- 
tioii.s near Paris. 

According to 8aussure, the loose 
sand near Messina and the gulph 
of Charybdis becomes graduaiiy 
so consolidated in a few years, 
ns to serve for mill-stones, which 
he attnhiites to the inftltratiou of 
•i calcareous liquor from the se.i; 
hut It may he doubted whether 
this inflltrated liquor does not 
contain silex from the great hard¬ 
ness communicated to the stones. 
Instances are on record of coins 
found in flints. 

We are not able by artificial 
menus to dissolve silex in water ; 
hut we know that nature, has the 

f Mivver ot eflectiiig it by some uii- 
nown process, from tho siliciuus 
e.irfh hi*ld in solution by the hot 
vv.iters at K.ith; and still more 
aluiiiiLintly by the hmling wati'r.s 
ot Iceland. Wlicfhcr tho earths 
are ronv ertiblo inti> i-ach other by 
natur.il proc.e.ssi*s wc cannot ascer- 
taiii ; hut as they are now known 
to consist of oxygen couihiiied 
witli metallic bases, and these liases 
are suppo-ed to be compounds of 
simpler I h’inents, it does not ap. 
p(*.ir iiiiprnhabh* that this chaiigo 
may rake pl.iro . could the fact be 
established, many aiioniiiluus ap- 
pc.irain es in the rniiier.i] kingdom 
Hoidd admit of an easy explana¬ 
tion, 

FLINTV-SLATE. This mineral 
diilers from coiiitnon slate by con¬ 
taining a greater partioii of silici- 
OU.S earth. Slate and thnty slate 
pass into lach other, and fre¬ 
quently alternate. 'Hiere are two 
knufr of this mineral. Common 
flints, slate, aud Lydiau stone, llio 
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first is of an asli grey colour, in 
fiantcd, Hrriped, and spotted deli- 
iieatiiiiis ; tlie second is of a grey¬ 
ish black, and passes into vclTct 
bl lek. 

FLO VTSTONH ro'nsists of 08 
silica and !i linje. It is called 
spongifonii quart/', by Jameson, its 
ciiltMir is 'wbilc of various shades. 

]| iH Mdtur tb.tn quart'/. 

FLO I It. 'Ihc pow«U»r produced 
by the griiidiiig of grain, 'wlach is 
used fur food. 

FLOW LILS. A general appella- 
hfiii U'cd bv the elder chemists, to 
denote all .such bodies as have re- 
eeised a pulverulent form by subli- 
niatioM, 

FLow'Eiis OF vt:oet.viilk.s. 

The diHereiit p.arts ef i1o>m>ts eou- 
taiii dillerent subHtaneu.s : the pol¬ 
len, or iinpregiiatiiig dust of the 
<Ute, has liei-ii touiid by Foiireroy 
and Vaiiqiielin to contain a matter 
an.ilopnus to gluten, and a soluble 
extract aboiiiuliiig in malic acid. 
Link found in the pollen of the 
liaale tree inucli tainiin and 
gluten. 

JSai-cImriiie matter is found in the 
neeiariiim of flowers, or the recep- 
t:i< les within the corolla, and by 
tempting the larger inset Is into 
tin tlower.s, it remlera the work of 
iiiipregnntion more secure ; for the 
pollen is olten by their means ap¬ 
plied to tlie stigm.i; and this is 
particuUrly the cast; when the 
niiile and feiiMle organs are in 
dillerent flowers or dillerent plants. , 

It lias been st.itcd, that the fr.i- 
pranre of llnwtrs depends upon 
the volatile oils they contain; and 
tliese tills, by their constant i‘\apO' 
ration, sui round the fltiwer with a 
kind of tidtirotih .itnuispbero ; wlijeli, 
at the s line tinu: that it eiiliee.s 
larger insects, may probably pre- 
sen e the p.ivls of fi'.ietiflcaiiou 
from the raiages of siualSer ones. 
> ulatile oils, or odorous '•uiistaiu es, 
seem partirularly ili*stru''live to 
the.se minute ii>setS.s and .\uiinul- 
twles which fcetl on the substance 
of vegetables ; thouHiUids of aphidt*s 
may hi* usuallv .seen on the stalk 
uiiii leavi’.s of the rose ; but lume of 
tliem an* ever observed ou the 
flow’er. (bnnphor is used to pre¬ 
serve the collections of natur.dists. 
7'liu woods that contuiu iirouialic 
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oils are remarked for their inde* 
strurtibility, and for their exemp¬ 
tion from the attacks of iu.sectM: 
tliis is particularly the rase with 
the cedar, rose-wood, and cjpress. 
The gates of Constantinople, which 
were made of thi.s last wood, sPiod 
entire from tin* time ot Coustaii- 
tine, their founder, to tli.it of l*opo 
Eugene l^ . a period ot llliw \ejrs. 

'TIm: petals ul many flowers aflord 
saciluiriiie .iiid mucilaginous mat¬ 
ter. The white lily yields inurilrtge 
abundHiitI> ; and the orange lily ii 
mixture of nuiciLige and sugar; 
tl.e petals of the convolvulus .iflbrd 
sugar, mucilage, and aibi.nunoiis 
luatti r. 

The chemical nature of the 
colouring matteis of flow'irs has 
not as yet been subject to any vi ry 
accurate observatiuii. The colour¬ 
ing matters, in general, .ire very 
transient, particularly the blues 
and reds ; alkalis change (he 
eo1nuT.s of most flowers to green, 
and acid.s to red. An imitation of 
the colouring may be made by 
digesting solutions of gall nuts 
w ith elialk; a green fluid is ob- 

t. iiiied, whieli becomes red by the 
action of an acid, and li.is its 
green colour restored by u.eatis of 
alkalis. 

The yellow* colouring matters of 
flowi’Ts are the most perme-uenl; 
the carthamus cont.iins a red and >v 
yellow colouring lu.itter ; the yel¬ 
low eoloiiring iii.itti-r is easily dis¬ 
solved by water, and from tlie reil 
rouge IS obt.lined by a pruce.ss 
whieli is kept secret. 

FLV'ATF.S. Cninpniind.s of .the 
fluoric arid with earths, alki’ilis, 
and metallic oxides. 

FljriDITY. The state of bodies 
when tin ir parts arc readily move- 
aide ill all directions with respect 
to i-ach Ollier. 

FI.l OHUKATE.S. Compciind of 
the lluoboric acid and s.ilifiablo 

ba. ses. 

FUJOIIORIC ACm is obtained 
hy mixing floor spar vvilh dry vi- 
trenua beracic .icid. ^'ee FLCOniu 

.\cii>. 

Fl.rOU. This .spar m.iy be di¬ 
vided into three species, compact, 
foliated, and earthy. The second 
epeeit's is most abundant, and is 
usually culled in Englaiidi Derby 
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flliire spar. IlcrzcUna found its 
constituents to be 72.1 lime, And 
27.') Httoric acid. It is lut into a 
■« iiriety of ornantental forms. 
'VIm'm tU'o pinces are rubbed toge¬ 
ther in the darV. they phosphoresce 
with a blue and green light. Siil- 
phnrif acid evolves Ihioric fumes 
Mhirh corrode gUiss. 

rLbOllIC ACM) is found in 
criiiibiiialioii w)th calcareous earth, 
ill Derbyshire spar. If the pure 
spar be placed in a retort of lead 
or silr(‘r, with a reccirer of the 
same metal adapted, .itid its U’eight 
of siilphurii; acid be then poured 
upon it, tlit> fluoric acid will be dU- 
engaged vith <i moderate lu^at. 
Tliis acid re.idtly coiiibiru s with 
w iter, for whu >1 pm pose it Is ne- 
cc's-ary that the recem-r should be 

S reviuuslj half tilled uith that 
Tiiil. 'I'liis acid IS very volatile. 
It-s spi'cific gravity is only l.fNIOO. 
It must be exainiuod uith gicut 
caution, and if applii d to the skin, 
it causes paiutui wounds. With 
Water, in a certain proportion, iLs 
density may be iiirre.asod to 1.25. 
This acid attacks glass, and corrodes 
it; and it has been employed in 
etclihig figures on glass : the whole 
gl.iss must bo covered with a thin 
coating of waa, in which the figure 
is to be traced, so as to leave bare 
the parts intended to be acted 
upon. This Ucid consists of oxygen 
and its base fluor. 

On being immersed in water and 
then dried it gained 2^ grams, but 
did not recover its lustre. 

This acid combines with lime, 
and forms the ftuor spar. It be¬ 
comes plinspliorescent by heat, but 
this property gradually is lost, and 
cannot bo recovered. It decrepi¬ 
tates with a strong heat. At l 3 f»o 
of Wedgwood It entfws into fusion 
in a clay crucible. It is not acted 
on by air, is .insoluble in waU>r ; 
concentrated sulphuric acid aiilcd 
by heat, decomposes it, and causes 
the acid to rise with eifervea- 
ceiice. If is used for chimney or 
iitiinents. 

Fluoric acid takes barytes from 
the nitric and muriatic acids, and 
forms a salt, which is little soluble, 
and cfRoresces in the air. 

The fluate of potash is not cryatal- 
lizabJe, its taste is acrid and s^ue. 


U melts with a strong heat, and 
is afterwards caustic. 

The fluati* of soda and ammonia 
niayr be obtained combined with 
siheious earth. 

Ammonia and magnesia, accord¬ 
ing to Fourci'uy, form a triple salt 
with fluoric acid. 

Fluoric acid has been detected 
in topaz, m wavellitc, and in fos.sU 
teeth, and foasil ivory. 

FLl'X. A general term mada 
use of to denote any substance or 
mixture added to assist the fusion 
of niineraN. In the large way, 
linieatfme and fu.sible spar are used 
as fluxes, i'he fluxes made use of 
in d.ssays, or pliilo.<iouliical experi¬ 
ments, consist usually of alkalis, 
which render fhe earthy iiiixtiircH 
fii.-tihle, by convorting tlieui inii> 
glass; or else glass itself jii 
powder. 

Alkaline fluxes arc either tho 
crude flux, tlie white flux, or the 
black flux. Crude flux is a inix- 
turc of nitre and tartar, wbicb is 
put into the (Tucible with the 
mineral intended to be fused. The 
detonation cf the iiitro with the 
iiiflainniablc matter of thi‘ t.-irtar, is 
of service in .sonic operations; 
though generally it is attended 
I with inconvenience on account of 
the swelling of the materials, which 
may throw thtun out of the vos.s«l, 
if proper care be not taken either 
to tlirow m only a little of the 
mixture at a time, or to provide a 
large vessel. 

White flux is formed by project¬ 
ing equal parts of a mixture of 
Jiitre and tarUir, by moderate por¬ 
tions at a time, info an igiiiteol 
crucible. In the delunation which 
ensues, the nitric acid is decora 
posed, and flies off with the tartarie 
and, and tlie reiuaimlor consists of 
the potash in a state of consider¬ 
able purity, 'fhis has been rallod 
fixed nitre. 

Itlack flux ilifTcrs flromthonre- 
ccding, in the proportion or its 
ingredients. In tlii.s the weight of 
the tartar is double that of the 
nitre ; oil which account the cora- 
bustuiii is iticcaiplete, and a consi- 
flerable porliim of the tartaric acid 
is decomposed by the mere heat, 
and leaves a qointity of coal 
behind, on which tho black colour 
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dependa. ^ It is used where metallic 
ores are intended to bo ruduct'd, 
and elTects this purpose, by com- 
biidiig with tiiu o\.ygeu of the 
oxide. 

The advantage of Jil. Morveau’.s 
rediiiinf; llux, seems tn depend on 
its ('unuiiiieg no excess of alkali. 
It IS made of eight parts of pul- 
veri/.ed glass, one* of calcined 
hurax, and half a part of powder 
of charcoal. Care must be tak«>tj 
to use a glass which contains no 
lead. The white glasses contain m 
genetal a l.irge proportion, and 
the green buttle glasses are uot 
perhaps entirely free from it. 

FOOD. Animal matters in gene¬ 
ral are s.'ife articles of tuod. In 
regard to tin* higher classes, the 
uiaiiiinalia and birds, tins is iini 
versally true of those in a st.ite of 
health. A few exceptions occur 
among the fishes, depending cither 
upon the constltutiun of certain 
persons, who are injuriously allec- 
ted by substanci's, geuor.illy iili- 
uientary ; or upon some singularity 
in the nature of the individual 
fish hy which it becoiues poison¬ 
ous, although the species is gene- 
rally nutnUuus diid wholesumo. 
As we destend still lower iii the 
scale, these exceptions occur more 
frequently, and more spfK'ies are 
absolutely and universally, uu- 
wliolc some, or fui'iiisli poisons 
hurtful to every coustitutioii. lu 
the vegetable Lingdoiii, Die ali- 
lueiitury veget.ibles fiirm but a 
small proportion of the whole, and 
almost an etpial number arc uluto- 
hitely poisonous, or at le.u<t inju¬ 
rious, except when givi'u in small 
quantities, to counteract some ex¬ 
isting disease. 

Although quadrupeds, without 
exception, furuisli articles which 
may be safely used as food, tht‘ir 
flesh difl'ers imub in pnlatibility, 
and probably in its nutritious qua- 
lities. There is also no part of 
this claiWi of auiinals that may iiat 
be, and indeed is not occasiuiiaJly, 
used as foml, although the flesh, or 
voluntary muscles, upou the limbs, 
trunk., and head, is by far the 
most considerable and important. 
Also the Tuilk of all quadrupeds 
is nliincntary, and generally ugreo- 
ttblti. 
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In general, the flesh and other 
parts arg coarser in proportion to 
the Buc of the animal, not only 
when diflerent in kind, but in dif¬ 
ferent varieties uf the same spe- 
lies, alUiough well grown indivi¬ 
duals of the same variety are 
always better than those which 
have not been suilicieutly nou¬ 
rished. 

The whole organs of young ani- 
nials are much more gelatinous 
tlian those of the adult and aged, 
while these contain more fibrine 
and extract. Hence the H.-sh of 
young animals is more bland and 
tender, and yields most to the 
action of boiling water, while that 
ut aged animals is more savoury, 
even to rankness, and is firm to 
toughness. 

The M‘x also greatly influences 
the quality of the flesh, that of 
the lem-ilc being always more 
delic.ite and fine grained than 
that of the entire, male, of which 
the fibres are stronger and the 
ta.ste more rank. Indeed, the in¬ 
fluence of the genital o'gaus on 
the flesh of animals is very remark¬ 
able. The delicacy of the flesh, 
even of the female, is greatly im¬ 
proved by removing the ovarie.s, 
or spaying them os it is called. 

The manner in which the ani¬ 
mal has been fed has also con¬ 
siderable influence on the qu.i1ity 
of the flesh, (lenrrally Hie lean 
of fat animals is better than th<it 
of those that arc poor, and perhaps 
ail animal in a state of nature can 
never be too fat. Artificial fat¬ 
tening may, however, be carried 
too far, and the practice of fci'd- 
iug oxen on oil-cake for the m.u:- 
ket is now almost laid aside, as 
the beef acquired from it an uu- 
plea.^aut rancidity. 

The season of Uie year has cou- 
.Hidcrable influence on the quality 
of butcher meat, though less than 
upon other kinds of aliment. 
Its influence depends upon the 
more or less plentiful^ supply of 
food ; upon the periodical cli.uige 
which take.'i place in the b<Mty of 
the animal, and upon tempera¬ 
ture. Tlie flesh of most full groyvu 
quadtupeda is in highest seosoo 
during the first luoiitbs of winter, 
after having enjoyed iho advaa- 
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tage of the abuAdanre of fresh 
guinmer food. Its flavour theri b**- 
gina to be injured by tlie turnips 
gi\en as winter food, and iii 
spring it gets lean from delidcncy 
ot tood. Althougli beef and mut¬ 
ton are never ab^nlutely out of 
season, or not lit lor the table, 
tlu-y are be^t iii JSoi ember, J)e- 
eember, nud January. l*ork is 
absolutely bad, or out of stMson, 
duiing the suniiner months, and is 
onl) good in tiiost' of winter. I'he 
Titiiles ot the de**r trilie are in 
highest season Iroin tin' middle 
of June to the beginning of Sep¬ 
tember, when they beifiii to rut, 
atter wliich they beeomo thin and 
exhausted. I'lon.iles in general 
are out of condition when they 
iiie suckling, or have lately .suck¬ 
led or given milk. 

i'he coiniuon mode of killing cut- 
tie 111 this kjiigdoin is, b\ stiikiiig 
them on the tore-head with a pole¬ 
axe, ..lid then ciit'.iiig their throats 
to kileed ttieiii. hut this method is 
ciiiel and not fiee truin danger. 
Till- annual is not always brought 
down by the first bi»jvv, and the 
repi titioii IS dilliciiU and uiicer- 
t.iiii: and if the auiiria! he not 
very well seciired, accidents may 
li ippeii. Lord Somirville, there- 
line, eiideaiimn d to introduce the 
iiielliod oi pithing or laying cattle, 
by dividing the spinal marrow 
above the origin or the pliieiiir 
nerves, .is is ei.iiimunly practised 
111 iiaibary. Spam, Portugal, Jti- 
mail a, and in Mime parts of Eiig- 
Liiid ; ,',nd .Mr. Jackson says, that 
“ till! best iiietliod of killing a 
bii|lo«-k, 1.S by thrusting a sharp 
poiuted knife into the spinal mar¬ 
row, when tlie linllock will imme¬ 
diately tall without any struggle, 
then cut the .irteries about the 
lie.irt." Although tbo operation 
ol pithing IS nut so diiticult bid 
it may, with some practice, be 
lierfonned vvith tolerable l■e^r.lnlty ; 
and althougli Lord Smiierville 
took ;i man with him to Portugal 
to he instructed in the method, 
und has made it a runditioii that 
the prize cattle shall be pithed 
instead of heiug knocked -j^vvii; 
still pithing Ls not hecumiug gene¬ 
ral'in ilritaiii. This may be partly 
owing to prejudice; but W'c have 
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been told tb.xt tho flesh of the 
cuttle killed in this way in Portu 
gal is V ery dark, and becomes 
Mioii putrid, probably from the 
.miiiial not bleeding well in con 
sequenc* of the action of the 
heart being iiitf-rmpted before 
the vessels of the neck are divi 
ded. It therelore si-ems preler 
■ibie to bleed tin: animal to death 
directly-, as is practised by the 
Jew butchers. 

Calves, pigs, sheep, and Iambs, 
are all killed by dividing at once 
the large vesr.c1s ot the neck, 
tuinials vihich are killed by acci- 
dc;ut, as Viy being drowniMl, hang¬ 
ed, or frozen, i>r by a tall, or 
niveiinus animal, are not abso¬ 
lutely iiiiwliole-tomc. liuleeil, Ibt-y 
only ditl'er from those killed 
methodically iii not being bled, 
which IS also the case with ani¬ 
mals that are siuired, and iii thosu 
killed by hounds. 

There is no bird, and no part 
of Hiiy bird, nor any bird's egg, 
vvliicU may not be safely used us 
food. 

J'he niunner in wliich birds arc 
fed tiflects both their fatness and 
flavour. Hirds seldom get very 
fat in their wild .state, or when 
domesticated, if allowed to go at 
large. The art of fattening poul¬ 
try constvts in supplying them 
with abuiidaiic-e ot healthy food, 
and coiifliiing them. Aquatic bird.s, 
ducks and geese in particular, 
must be prevented from going 
into the writer, both because they 
never get fut, but also acquire a 
rancid flsby taste. 

The fattening of fowls for the 
London market is a considerable 
braucli of rural economy in some 
convenient situations. “ They are 
put up ill a dark place, and 
cramnifd w-ith a paste made of 
barley meal, mutton suet, iiml 
some treacle or coarse sugar, mixed 
with milk, and are found to be 
completely ripe in a fortnight. 
|f kept longer, the fever that is 
induced by this cuiitiiiued stale of 
repletion renderx tliein red and 
unsaleable, and frequently kills 
them.” liut fowls brought to this 
state of artificial obesity are never 
so well flavoured iii the flesh, and 
probably xiut so salubrious us those 
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of the xamc specie*!, fattened in 
:t iiinru natural way. The I'reat 
sc'crt-t of havinf^ line pullets is 
eh-.uiliness, and high keeping with 
the br*t com. 

Kpiriires, in all ages, have been 
e\ce.*(lingly whiinsu-al in the se¬ 
lect um of certain parts of particu¬ 
lar l>i\ds as daintier, and the an¬ 
cients more ho than the moderns ; 
for although we still pri/a: the 
combs of the common fowl, the 
trail of the woodcock, and even 
collect with care the dreg which 
drops from it in the process ot 
roasting; the guts nf the bustard, 
the g>//ard and liver of the goose, 
and the feet of the duck ; —we 
toil] th it Iloinnn epicures dc'lighted 
in the hrams of ostrielies and par¬ 
rots, the tongue of the damhigo, 
and the enlarged liver of the goose. 
Tlie last still coiitiiiiies among our 
coiitieiit.il neighbours to he in 
gii'.it ii‘fjuesi, and the providing 
them is a considerable branch nt 
iiir.il ei oiioniy in some provini es. 

The process followed in iliHV rent 
parts of b'ranee is de.senbed at 
Jcngtli by Sonnini: “The obiect 
ot the third method is to enlarge* 
the liver. Nobody is igiitwant of 
the endeavours of sensuality to 
eanse the whole vital for-’i*s to be 
detiTuiined towards this part of 
the annual, by giving it a kind ot 
hepati* .’aelu*\y. In Alsace, the 
iiiilividnal buys a h'aii goon*, 
which he shuts up in a small box 
of hr, so tight that it cannot turn 
in it. The botlom is furnished 
With a wide gr.iting of rods, tor 
the passage ot the dung. In the 
tine part there is a hull! fur the 
head, and below it a small trough 
is kept always full of w.i*er, in 
which some pieces of wood char¬ 
coal are left to steep. A hu.shel 
of mai/o is sullicient to fi‘od it 
during a month, at the end of 
which thuu the goose is MifficienUy 
fattened. A thiitielh pait is 
snaked in water eaih night, and 
crammeddown its thioat next 
day, morning and evoinng. 'ITie 
rest of the time it drinks and 
guggles in the water. Towards 
the Wd d.iy, they mix ivitli the 
in.\i/.e soini! poppy oil, and, at 
the end of llu; month, it is kunwii 
by a lump of fat under each wing, i 
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or rather by the difficulty of breath¬ 
ing, that it is time to kill it, other¬ 
wise it will die of fat. The liver 
is then found weighing one or two 
pounds, and, besides, the nriinial 
IS rxcclleiit tor the table, and fur¬ 
nishes, during its rnastiug, from 
three to live pounds of fat, which 
is used iu the cookery of vegeta- 
ble.s." 

Ul tlic reptiles very few arc 
used as food, though probably 
rather on .ad-uunt of their disgu.st- 
iiig appearance, than of tlieir 
heiiig hiirtlul, nr even unpalatable, 
as soiiii* of the gre.itest luxuries 
of the table belong to thi-s i la^is of 
.iiihuuls. ilesidca the green tiir- 
tie, fiiiveral other species of tes* 
tiidn are eaten, especi.illy the 
(Ira-ca, Kuropu-a, and t<>rox. Of 
the li/ards, the dr.icu'iia, Ani- 
hoiiieiiMs, .igilis, and iguana are 
eaten. 'J'he ile-h of the last is 
said trt be delicious, but uuwhnln- 
sonn*, e>peci.tlly to those atl'ected 
witli syphilis, wliu'li, however, is 
probably a vulgar preiudice. 'llic 
larerta scinciis is lield in estima¬ 
tion by the n itives of the i-ast, 
.IS aphrodisiai*. The eggs of the 
iguana, ana ut most species of 
restiuio, even of those whose tlesh 
is said to be had, as of the imbn- 
cuta, are niilritious and agreeable. 
The tlesh of the coluber nutrix is 
eaten in some places ; and even 
the viper, whose bite is poisonous, 
furnishes a nutritious broth to 
invalids. Of the frogs, the rana 
esciilenta is a favourite article of 
food with our continental neigh¬ 
bours. The rana taurin-a, or bull¬ 
frog, rivals the turtle iu the 
opiiijon of our traris.itlaiitic de¬ 
scendants. The rana boinbiiia, 
though a Inad, is .dso eaten iu 
some places as a fish. 

In some places, fish constitutes 
tlie sole or chief food of the peo¬ 
ple, hence called Ichthyophagi, 
and almost everywhere it is in 
request. [n Siberia, dried h.sh 
is used instead of bread. The 
Laplanders make a lire.id of Ash 
hones, and tin* Negroes of the 
West coast of Africa dry a species 
of sprat, and beat it in wooden 
mortars to a paste, which keeps 
all the year, and is eaten with 
rice or corn. 
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The inbject of poisonous lislie <3 
if still invoUed m grciit obscuntV) 
allhou):li M) iuipfirtant to tliosM- i-t 
posed to siid'cr Irum tlifiii. It in 
not peculidr to any gi'uns, speni'S, 
or distiiu't \arLety, but occurs i\i 
iiiduiduols onl), and those ui 
several genera id' \ery dilUTOnt 
classes. A hsli is suspi'i t(‘d when 
It IS of ail iiiiii'iU.illy largo sue, or 
is destitute ol the natural lisli\ 
siut'U, or has idark teeth , or when 
HiUer or an onieu hoile.l aiutig 
^vitli it becomes black, itur all 
the.se toits are uncertain. The 
poisonous qii.i'ity is .ilso said to 
bo destroyed by sailing the h-b, 
or druikiiig along wich it sc.i vvatiu, 
or the ripe luit-e the lime, aO^'.u 
cane, or sweet ]>ot.itoe. 

'I'o iiiiproie till 'lUalitv of h'.h 
they an; souieCiiue'i .'>nh)k'i ted to 
the process ealled crimping. it 
has heeu e\.iiiiiiu'd by '.t.-. Car¬ 
lisle, to mIuitii \ie .ua iiuU hted 
lor the toiloAh.g I’.if ts : “ When¬ 
ever the rigid contraclioiis ni 
death hate not takiii plaee, this 
process mav be pr.ictiseii with siii ■ 
cess. I'he m a lish destined lor 
criniping ,ire usu.illv struck on the 
head when caught, a Inch it is said 
pi'Otr.o Is tin; ti nil ut tins cipahn 
lity, and the iin.scles winch retain 
tins property longest are thuae 
about thu head. Many trunsver.se 
Sections ot the iiiiiscle.s being 
made, ami tlie h.sh iinnierseil in 
cold ivater, the contraction.s called 
crunpiug take place in about live 
niiuiites, but, it the iii.iAs be large, 
It oiien veijuives thirty iiiinutes 
to complete the process.” 'I'hc 
criinpuig of flesh water hslav is 
said to require hard witer, ainJ 
till* Loiiilon hs]iiiioTi,pTs u-.ii.illy 
employ ir. Mr. Carliale loiiud 
that, by being riimped, the mus¬ 
cles suhtected to the pioces.s li.ive 
both their ahsolutu weight and 
their Kpocitic gravity luci'e.ised, 
so tlut it appe.irs, that water i> 
uhsorbed, and condensation (.ikes 
place. It was also obtserved, 
that the ellect was greater ni pro¬ 
portion to the vivacioiisiieas of 
the hsh. From these oLaerv.itions 
It appears, th.it the object of 
orimpmg is tirat to retard Ihe 
jaatural stilfuning of the muscles, 
aud then, by the sudden applied- 


tion of cold w.ator, to cveite it 
in the gre.ite.st possible degrci>, 
bv M hu h means it bi>th aeqinres 
the ili'.sii'eil liru;ine.s.s, and kei'p-s 
longer. \\ e in.iv also her - oh 
aeivc, that rigidity is a cert nil 

111.11 k that the tish is peileclly 
tre-h, and has not begun to spoil. 

The mollusi i do not furiusli .1 
veiy exteii.'-ive scoiiice of hi.'iii.iii 
ftioil, and (bev aie rait without 
danger. Ol those without .shelLs, 
only tlu- sepiu; and some ascidc<e 
.ire iMteii, but not generally. The 
liin]iet, ]i.irellii vulg.ua ; the peri- 
w'likle, turbo littori-n.s ; and wtielk, 
iiiur.-v antiijuu-; .ire eaten, boiled, 
by the cooiuiou people in tins 
ce'inlry ; rind the helix pom.'itia 
is reared and fattened with great 

1.11 e 111 .s'lnie c.iiitons of Swisser- 

.IS an article of luxury, .uni 
exported pickled. Many oilier 
sii.iils are eaten by tin- pooi iu 
^arlou.s districts, .iml we do not 
know that any is absoluti ly hurt 
itil.' Thu InvaUcs, 111 like lu.miiiT, 
aie generally whuiesuiiie, and .sm.ie 
of them have long bi:eii amoin^ 
thu ilehci.e g'lloaoriiiii. The Uo 
m.ins sent to Britain lor uyst. rs; 
and the British epicures di. iiglit 
in tile pholda dactylus of thu 
lt.ili.in shores. 

The crustaceous sliell-hsh of suf- 
ficif lit ai/e are very gi-nerally u.s- 
euhuit, and .'■ome of them .iru 
greatly ei-teemed, and oth.-rs alniii- 
d.iiit. 'l'iii--e chiellv bi'loiig to the 
iamilv of f/'tiiicei, iiml coiiiprelieud 
hoth short tailed and lung tailed 
-species, the veliet evAh, one of 
thu luo-t e.steuuieil in Fratice, Ihu 
C. m.ienas, eaten by tiie poor lU 
Loudon, (j. pagUTUs, the hl.n k- 
toud I rail ; (L ruriiola, the lainl 
cr.ib ol our ti.iiis.itlaiitic islinds; 
C. gauiiuaiiis, tliu luhster; C. ast.i- 
ciis, thcti.iw hsh; IJ. cr.iugon, thu 
.shrimp , .aid MjuiiJ.i, the prawn; 
hcsidei olliuis not known 111 this 

loijiitry. 

Fi‘w insects aru used in food. 
The locust i.s, however, consiiiuud 
in great ipiuntitie.s, both fresh and 
salteii, so AS to ulf.ird sionu com. 
peiisalioii fur tiiu ravages it cuiii- 
uiits 

AlUiough the vegctahlu kingdom 
furaislies the bumau race, uvuu 
those who eat Amah xuoal fruely« 
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with the greater part of their food, 
yet there an* iiijiiv more exj’ep- 
ti<in4 to the htiiess tor hiiTii.tii food 
in the, vegetable tliau in the ani- 
iiiol kingiluni, both lioiii mere 
iiit1ie'i*htimlit> or tleh'i t ol nilfnli- 
oiis (}iiHlitie.*<, and from b4-<iig «li 
lerll) deleteiiixi- and hurtful. 
'J’lie selection oi vegi'laliie loocl, 
vvlu‘11 v.e depart from tli.it v Incli 
IS t.imiliar ami known, i.i, tliLre- 
tore, mole dilhc'iilt, and aubjert to 
uneert.unt^. 

All ports of vegetables are used 
as to'Hl,—roots, sMlks, or sliuots,— 
le.ives, lloweis, Iriiits, si'eds, amt 
the vvliole plant. The* sc'eils of the 
cere.ih.i, the gramiiie.'e •>! modi ni 
bot.iTiist', tunii.sb I 111' moat impov 
taut ]».iit of OUT lood in silmo.st 
loeri rlmi.ile. 

J^n \i‘rnt*ioii _As the supply ol 

food Is iiUva>a siihjci'l to iiregu- 
J.inlie.s, the preservation ol the 
«'M ess obtanie.il at one time to 
meet the defiineiiey of another 
M'oLilfl snoTi engage the attention 
of mankiiitl. 

In general, organic siibstanri s, 
as soon as tliey are deprived ot 
lile, begin to undergo eeit-un rlie- 
mii'ol rhangi-s, more or less m- 
]iidl>, and ol dilTenoit kinds ari'or- 
(liiig to tlieir nature. Vlthiiugh 
the nitules ot eloinive, I'speeially 
in till' lirst stages, aie aluios.t as 
numeimis .IS the sulistaucis Ihem- 
selies. \et ultini.iteK, the^ ti iiiii- 
ii.ite III oee or more of the ptiiui- 
]>al 1. nil's III fennental’.on desenbed 
by cheiu.iils. To eaUi ot these, 
besides the pref'i'iire of an orga- 
nie "(ilisianie e.ip.ibie nt under- 
gonif; It, sim'i.lI ronililioo-i art; 
rviiui-de, ol vhii'h the pinuipal 
.ire .1 rert.1111 teiupei.iliire, a cer¬ 
tain degiee of Tmusture, anil tJie 
.ici I Sr, 111 ,iir ; and it is by obvi.it- 
ing or mndiVyiiig these I'uiiditunis 
th.it we .ire enabled to priient 
or regubite (lie ii.iti’ral leimeiira- 
tiini. 'the kind ol feimentation 
vvliiili sui)»taiices undergo depends 
upon tlieir cinnpositioii, and it 
ni.iy be generally remarked, that 
Iho-e wliirb do not cinit.iin a omi- 
Mi'.ei.ihh* pro))nrtion nl a/ole are 
nil ap.ihle ot the pulivt.u ti\i“ fer- 
nieiitatiow, but p.ws through the 
vinous,_ acetous, and destructive, 
0uccc06ively. On thu other hand, 
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those which contain a large pro¬ 
portion of axote arc capable only 
of the pnliefartiie and destruc- 
tiM: ; but there are many substan* 
ee.s coTitainiiig a hiiiall proportion 
of azote, in viliuii bntli kinds of 
knnentution are roiiibineil. 

A great propoition of vegi'ta- 
ble.H tre used in a recent state, 
and, in this i.ise, the soeiior alter 
they are gathered the better. 

'N egetables, in general, should be 
kept apart, for, it laid in erntsiot, 
111 a very sliuit time they impart 
their peculiar llaionrs to each 
other. i.eeks or celery will quitkly 
.spoil a whole baskettul ol eauli- 
Hovvi’r or the liner vcgetahlis. 
-inother general rule is, tnat lliey 
should not he k»‘pt in water, nor 
even W'aslied or rt freshed liy 
sprinkling them with water, till 
they .ire to be used, as the tla- 
TonV is thereby grcjitly iniured ; 
but if, by having been cut or ga¬ 
thered ^ome time, they have be- 
eoiiie ll.ici id, it is absolutely 
iieci-fSaiy to ri*stnre tlieir erisp- 
iiess betofe cooking them, otiier- 
vMse they will be tough and un- 
ple .isiiiit. 'i'liis is to he done, 
will'll the size of the v eget.able 
admits of it, as caulifiower, salind, 
celery, &e. h> cutting olf a piece 
ot the stalk ami setting the fresh 
surlace, thus exposed, in water, 
which will be absorhed ; in other 
cases tlie wliole vegetable must be 
iiMiueised in vinter. 

Miiccnleiit vegetables .should, be 
kept in a cool, sb.idy, and damp 
place. They should also be kept 
in a heap and not spread out, 
which greatly inlhiences their 
sliiivrlling. I’ut v^’heii ‘accunm- 
lated III too large heaps tor any 
leneth ol time, they are miured 
III another w.iy, by their heating, 
as it vs called, winch is the com- 
mencenu'nt. in them, ol a chenn- 
eal change, nr ferim'nt.itioii, which 
altogether altera tlii'ir nature. In 
many luiscs the chief business is 
to prevent »*vaporation. l*ntatoes, 
tiirn’ps, carrots, and similar roots, 
intended to be siored up, should 
never be choused iroiii the earth 
iidtierhig til them, because the 
little hbres, by which it is retained, 
are thus wsunded, and tbu eviipo- 
Tdtiug aiirlucc is increased. They 
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slioitld alRo be 'wounded an little 
ii4 IxiasibU', und the topii of tur- 
nips and carrots should be cut ulF 
rliMC to, but above, the root. The 
next thing to be attended to is to 
protect them troui the action of 
the air and of frost. Thi.'* is done 
by laying them in hiaps, burjini; 
them in sand, or in earth, iiiiniers- 
mg them m "water, or cmering 
them with straw or mats. The 
action of fro.sr is most destnicthe, 
as, if It be considerable, the lif(> 
ot tlie vegetable is destroyi'd, and 
it spei*dily rots. A less degree of 
trost induces a singular hut hurt- 
tiil cli'iiTigu upon the potato, l>> 
converting part of its slardi, or 
mucilage, into siig.ir. 'J'Jie gerini- 
ii.irion of si-eds also convi-rt their ^ 
st.irch into sugar, as 13 exemplified 
m the malting of barley. Unt, ’ 
I'M'M after this chanpi* luif been 
iiuliiccd, if the sulistanee be 
rlioroughly dried iii a kiln or oThei- 
1 MSC, It will still remain a long 
time without decaj. 

The iiiaturatioii of fruits, al¬ 
though not thoroughly examined, 

- •ems to he a change of the same 
k'liil; Ilk.it la, sug.u l.i turnied at 

tilt expeikao of the otlu'T piiiuiplt; 

Ot the unripe truit. 'Ihe art ol 
preicrvnig frniti 1 (insists in being 
alilc to pi event .ind retard these 
t A certain proportion ol 

nitii'.ture seems to be necessary 
liir ti'fir lU'cay ; and hence, by 
( ticliil exsiccation, grape.s are 
(■>ii\cited into raisins, plumbs into 
prunes, and ligs are dried. But 
by caietiilly excluding them from 
the air, they may even he pre- 
.serM'd without disMpating their 
natural inoisture. 'J'litis currants, 
clieifie.H, and damsons, gathered ' 
periei tly dry and sound, may he j 
put into bottles, clo.Hed with cork 
find rosin, and buried in a trench, 1 
ujtli the cork, downwards. Fine 
hunches of grapes may also he 
pre.Mwved in bags, by closing the 
out end of the stalk with wax, 
which prevents the escape ol 
moisture, or they may be packed 
jii very dry hi an or sand, boiuo 
May even he preserved by being 
kept immersed in water. Thi.s j.s 
eonstantly practised in regard to 
the cranberry, and Bom«timt;s suc¬ 
ceeds with apples. 


1 Animal substances, in general, 
when deprived of life, have a 
nauiT.il tendency to undergo the 
putrefactive lemientatiou. Beforo 
this t.s established, they pa.ss 
tliroiigh .1 senivs of siicce-ssive 
(hiiiiges, which are iutimately con¬ 
nected with OUT subject. After 
death, the bodies of annuals cool 
more or leno rapidly, according to 
the tetu])eraturu and conducting 
power ot tlie air, or other snhstau- 
\cs With which they arc in contact. 
In tact, they do not dilTer in tins 
respeer from an ef|ua 1 mass of any 
other matter, heated .xrtificially to 
the s.imc temperature, and having 
the same conduct'ng power. A.s 
this, however, is very weak, the 
boities ot aniui.il.s cool very slowly 
after death. 

After the irritability has entirely 
cea^ed, tlie mu.scles begin to be¬ 
come rigid, first tliixie nl the trunk, 
and then those of the hmhs. Its 
duration is iiiver.sely a.s the fiinu 
of its eommencemeiit; and it is 
longest of begiiiiiing, but is great- 
e.st <iiid l.ists longest in those uiii- 
m.ils which are suddenly killed 
when in high health, ll appears 
very quickly, and lasts a short 
time only, in .inimals which die ut 
exUau.stiun, or Irom latigiie. Ju 
whatever attitude (he limbs aru 
pl.iced at it.s ( oniniencemeiit, they 
continue ; .ind hence butchers tako 
care to dress properly the carcaHes 
of animals while yet supple. For 
after rigidity lias cuniiueuced, if the 
position ol the limb be forcibly 
rliaiiged, it is destroyed, und tlie 
joint becomes perinaneiitly supple. 
Also mu-I'les vviiiih are Iroxen 
when rigid, are extri iiiely supple, 
as soon <i.s they are thawed. Rigi¬ 
dity is pi‘rliaps never developed 
in animals fro/.(‘ii to di‘ath. 

While this rigidity cmitiinies, 
the llesh of animals is hard and 
stringy, and, so far as the palate 
is concerned, not yet fit fur the 
table, although fully nutritious, 
ami in pertection (or making .soup. 
After Ihe rigidity has totally ceased, 
animal llesh is not long of experi¬ 
encing the ronimeiirement of tliose 
cheTiiic.il changes, which teiminatc 
in piitref.K’.tioii; and it i.s of the 
utniost iinpart.irice, in domestic 
i economy, to take care that all 
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largi* joints be in this intennodiati' 
state when they are cooked j for 
1)0 si^ill in the niliTiarv art will 
rompi'iisate toi ni'KliKeiice jii this 
|)ntiit, SIS every oU<" iitiist hiiv)* 
often experienced to liis preut 
dis.ippoiiitmeiit. Me.il, in wlm;!) 
Ave aie ahle to shdeet the slightest 
li.iee <if pnlre^-eeiify, h.is re-u lied 
its j;reiite'.t ilepive of ts'iiderness, 
and should ho used without diday; 
but betore this ps*riod, wdnrh m 
.soiiin Linds ot nie.it is offioisive, 
the depree of iiiti’iieiiition may he 
IviiOM n liy its yielding readily to 
fill' pressure ot the fmper, ,iiid by 
it.s opposing little lesist.iuet* to nii 
atteiiijjt to bvnd the ]oiiit. Poultry 
also thus part readily with tlu’ir 
leutlier-', and it Mould be advisi- 
ble to Umm- .1 li V. when the liinl 
is phuked, in order to .ih.>-ist m 
deteriiiiniup their state. 

The fhnd iiienus of preventing 
the fenneutation ot orqaiiir siib- 
staui'es are rediution <il tempera¬ 
ture, lie.sii'L'atmn, exelusmii ot .ur, 
and tlie artion of eertaiu riib.st.in- 
ees failed anti.septie. Although 
most cniimtnnly employed m corn- 
bin.ition V. ilh earh othei, we shall 
briefly explain the principle.s upon 
which they act singly, .nid then 
notice their practical application 
in ri-ferenre to the animal and 
tegetahle kingdoms. 

A moderate* reduction of tempe¬ 
rature a* ts by retarding vit.'d ami 
chemical action, and a reduction, 
cap.ibic of tree/.iug the jui< e.s and 
fluids of organi/e«l bodies, by de¬ 
stroying vitality, and cuiiierting 
the w'uter prei.rmt into ice, and 
thus removing a condition «.'.ssc'n- 
tial to clieniical action. 

On (lead organic substances, a 
rediiciul temperature acts by re¬ 
tarding or prevontiiig chemical 
change. 

The pre.servative effects of cold 
arc of the utmost miportanre to 
the northern iiations, by enabling 
them to store up a siiflicient stuck 
of all manner of provisions for 
their winter consumptinn, and to 
receive siipplie.s fiom a great dis¬ 
tance. It i.s thus, that ve.il frozen 
Ut Arrhangel is brought to Peters- 
burgh, aiul the markets of Moscow^ 
pre.sL*nt inimeiise stocks of bugs, 
sheep, and fish. The same ud\aa- 
•215 


tage is taken of the cold in 
Canada, and all other countric.s 
where the fro.st i** sulficii iitly 
sle.nly. 

tJume attention is necessarv fur 
thawing pruviMons which liavo 
been trozon. “ VVbeti used, the 
beef cuunot be divided but by an 
axe or a saw; the hitter ui.stru- 
meut IS generally prefen ed. It is 
then put into cold water, from 
winch it derives heat by the forma¬ 
tion of ICC HTouiid it, and ^ooii 
thaws ; but if put into hut m ater, 
much of the gr.ivy i.s e.\tr.i'j|ed, 
and the meat is iuiured Mithout 
being tliawed more leadily. li au 
attempt be made* to eoofc it befoiis 
it is thaw'cd, it may be burnt on 
the outside, wlnle the centre le- 
maiii.H raw, or actually in a tro/.cn 
state." Thc-st' Dlj-a-ivatiuin, wdiicli 
we. have ti.niscnbed I'loin t'apt.nu 
SLOi'esby, an exfeilent obsener, 
agree with the directions of e.trher 
wriler.i. Thus Kruiiit/. says, (/'.’//- 
('/(fop. ml. X, p. .5yi»,) “when 
iish taken innler llieueare frozen, 
lay them in cold water, which 
tints draws the ice out of the jisb, 
-SO that it can be scr.iped off their 
bc.iles. They taste much better 
ufteruards than when they arc; 
allowed to thaw in a warm room.” 
We do not know whether it be 
Ignorance or iiiatteution to tliis 
diret tion on the p.irt ol the Ijoh- 
doii lishmongei.s winch causes the 
salmon semt from Scotland in ico 
to be little estcemc'd. 

'J'he second geiieT.il method of 
preventing fenuentatton is desic¬ 
cation, or the removal of that dc;- 
gree of moisture winch is an 
es.sential condition to this kind of 
chemical action. Desiccation takes 
place 111 corcseiiueiicu of tlie tur 
absorbing the moisture of bodies 
exposed to its action. 

Day Lubsac found tli.it neither 
fresh vegetable juices nor auimal 
matter leniieutcd so long as oxy • 
gen ga.s was perfectly exciiideu; 
<iud tliiit the ferment it turn, in both 
cases, cniunieiu ed u.s soon a.s any 
portion of oxygen was admitted. 
vV'lieii oxygen ga.s is contmed in 
contiu't w'llli A ferineiitabie sub 
.st.iucu, it is chaugod into an equal 
bulk of carbonic acid gas, and all 
farther action ceases. MoUiods 
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nf prpsprvinpf fpTmpntAljle sub- 
illu'trativi? of Ibis jiriuci- 
p!i', h.iv(“ lontT bi*t*n pr.irti'irtl im- 
I)(\tic’lV b\ lioiiM’'Aivrrf. Nnfbnif? 
i\ :) be -iTiiplfr thun i\!r. H.iHalii’b 
ipiTipt tor prosfrvmg pri eu piMs, 
I »• iiiLorru'S, iMirrmits, &c. “ i'xit 

ThvTU dry cIoau bottira, cork 
tSiCMi closi*, rtntl tir tbcni with a 
bl-iflbcr ; kccij thi m in a cool dry 
pl.'j'c.’' A vari-it’.on of tins pro- 
I'c'-a v/a** to ill; the bottles picM- 
onslv A I'll ^n'pljiiroim acid v iponr, 
i y l 5 ol 0 ':i,x 111 them fur ‘■o-nc tnrir 
a i Milnbiir ri.itcli. One 

etfi ( D! ttm ■>. to . c all iin- 

C'.nil.i’M'd n'.Tgcri. Orin r inctkiKts 
ol c '.I liiiintG; 'or -ic nl‘ti> cm 
pi v V.', ,ts lilJiii;’ up ihi* int«u- 
Mii I'S V,ira ■w.;T''r cr nndied suet. 
'rii'“ - lie-C’is f't this f rot cas mas 
pr prone led by sii'CtC' the 
.•'■I'lai. "i< cs t'l ! le actum of a cer- 
1 ' i decree oi boiir, dt'r be-ii.f' 
put i‘to tbi- bolllrs oi ja»s ixi 
V. were ti hi' preuTV't'd ; 

and f'u n ;'..c ibsiiiil ‘ to set 
t( I »' *!i 1 copper oi lull water tiM 
t'c\ ai< b. M cjuiic t'lirmiTii,” or to 
*' p If '''cr'.' ill on oviii w'heii the 
b>C,.d 1 -. »t:i\.ll, AMll let tlllUll 

.sti’iid ti'i sb.'urjk. 1 oiicrtc r part." 

^ll m l iiuimMiu > briM* also 
lo I" i>i-f II cic. s;oiia!ly pre?<*rvcd 
1 /, ('\i luiioii of air. i'he 

ii..) I <•^:ar;l[d«• is the b’lt- 

T !•_ rr . c”'. which has the 
( t ot il-'-iH,’' the jiori’s m till! 

'I M ! } V. bu'li the coiuiniiiiicMtion 
• j;.c- I mitr^o with tiie external 

Ml tet I's jihicc*. Jt IS In-.it piT- 
loi.i'fd by rubbing f«ver the shell 
with beiret" while i* is atiJl WMrin 
aUii Leona: h’.ul , and an egg in 
tins v,.'-y ret.iins the luidy milk, 
: .'d sses fill the properties of 

.i 111 w 1 .i'l for a great lengtli 
1)^ tmie , Imt at whatever pc'riod 
•niii Iv i>)g laid the egg is buttered 
ovc'v, Its progress to decay seems 
to . e .irrestc-d. The sanuj eiTcct 
j' jirediii-«*:i, tliough Jiot SO p(*r- 
!• c'ly.liy nemerflinp eptrs ni w.itc r. 
r*'ii 111 e'.jj ’'inieiiL ot Heain*!ill's, 
if apjieirs tint tie* cutting olf the 
iUnss of rn- to the enibryo in llie 
< does; «iot kill it, or ]»T(!TC'jit it 
finu hel.ig li.iti le. d, hut, O'l the 
e«, itr.irvi pre-»er»'«.s if aliv i for a 
j.-ii.b gr. ,iii r 'me* than if d, h‘O 
Utit be *'1 *^ 1 ,. Ill tbid uiumu 1 . 


Hp covered ox'pr eggs with spirit 
vnndbh, and he found them capa¬ 
ble of producing chickens after 
tAvn years, when the varnish was 
carclullj removed. 

Although, however, the preser¬ 
vation of alimentary iLMtters by 
the total exclusion of air, assi.'ited 
by subjecting them to a ceiUm 
degree of heat, ha.s long been 
practised ni some degree, wc' are 
certainly iodehted to M. Appert, 
who first puLlislied m ISIP, lor tin; 
regiil.ii and scientitic Application 
ot these piiiiciples upon a largo 
seal*-. bVent extensive- experience, 
.Hid long persevercii- o he hecainc 
l■onTlllc'ecl, 

“ 1 tf, That lire has the peculiar 
rropevty, not ludy of ch-inging 
the rouibiiiAtii'n of the constituent 
parts of vi*gi-t.iblc! and aiiiintil pro¬ 
ductions, hut also of retarding, for 
in.niy years .it It.i-t, it not of de¬ 
stroy ing, the natural tendency of 
tliopf' same prodiicticms to dectiro- 
pci-itum. 

'• ar//;/. That tin* a!iplir.'iti.)ii of 
fire in a niAuner vario.i > ^r .-d ji'i ,1 
to various substance-., alt i )...vin,' , 
witli the utmost cave, .uid ns i oin 
pletely a.s possilde, di-prii ed t!u in 
of all contiict with the air, ei'ecfi 
a pc-iff-ct pre.scTv iilioii ot lliose 
same productions, with all tlu'ir 
natural quali.ien.” 

I'pou thesi- princ-iples he in- 
vi;nted inaicv proci-s'e-i adapled to 
the dil^eri-nt n.iiu.es c.f the .iih- 
stances to he, preserved ; hut the 
fiind.imental ccnidiilniis consist, 1 ./*, 
Ill inclosing in bottic-s thi* su!i 
st.ini t-s tn he preserved. In 

rorlii'g the holilis with tin; ut¬ 
most care ; for it is c-liii Hy on the 
c:ovVing that the success of tha 
proiu-sH depends. 3ct/v, In suhnat- 
ting these inclosed cases tex tlie 
actiou of boiling water in a watcr- 
hath ('talncum iimvia-,) for a 
cre.ifcT or less length of time, 
ac-cording to tlieir mature, and in 
the* Tuaiiiier pointed ont wilh rc- 
.spi'ct to e.xch 8 f‘veral kind of sub- 
stauf e. 4 /A^V, In witlidrawing the 
hotllr-M fruiii the xvat(;r-h)ith at thu 
period desc.rihed. 

M. Appert employed at firbt hnt- 
tl”p made of ghiss, whirh it waxt 
iiifric'ul*- t.i cioP«: exaetly, especially 
ivlicn iht'ir moutlia were larg'.*; bnt 
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he now ueen c^^lindors of tin y)late, 
which aro np aft'-r tlu-y 

are lillerl. 'I'hn i« I'Hprrially an 
impr')v.*inent, for aniio.il anhstan- 
riM, whirh rfijnire mi«,h moiC at 
teiition th.ni vefret.ihh's. Tin rases, 
nr ratnsteri., seerii to 1ia\i* been 
1ir''t HM*.l in T-'anlon by Messrs. 
l>.>ii'tiu iirnl (•'.niible, by wlioiii n 
M-ry iriKenioiis Tii(‘t]inil of testinp 
lin* pnivisioiis put up by tliein 
vus al o ime'it.al . s «.irly as 1S|3. 
'I'll!" .su)»‘-taiiri‘..> to In* prt*h»Tveil aii* 
111 st parl'oilerl or .so'-iewbat luore. 
'I'lie M'T;,'lablcs and itie.it, the 
lioiies beiiiji; ri'inoveil, are then 
jMit into tm ol’.mler.s, whirh .'Ti' 
iilJed up with the broth and the 
lid soldered down. It now under¬ 
lies the I'em iin'ier of the rook¬ 
ing, -Ml lien a small hole is opened 
at the top of t)i(‘ eylinder, and 
immediately dosed with solder 
while still hot. 'Hie whole is now 
allowed to cool, and from the dimi- 
nu+vm of \nliime in the ronteiit'i, 
in rnnseipienr.e of the reduction ot 
leiupt ratore, both end-i of the cy- 
Tniil( r art; pressed inwjird.s and 
bei'oino I'oncaTC. The cases thus 
liei'inetKMllv sealtMl, are expo.">ed 
in a fi si-r/iitmiffr for at least a 
iiiuiitli, to a teinperatiiro aboie 
As'li.ot they arc ever likely to en¬ 
counter ; from 90^ to Iloo Fahren- 
iieit. If the process has failed, 
piitrefai’tion t.ikes place, and gas 
IS eiohed, which in procesa ot 
tniu! wilt bulge out hoth einls of 
♦he (•a.‘>e, so as to render them 
convex instead of concave. Hut 
the ctintents of M'h iTevi*r rases 
stand this test, will infalliidy k-ep 
pcrieetly sw'eet and gooil in any 
I I'oi.ite, and for any length of 
time. Another advantage is, that 
if there be any taint about the 
meal when put up, it inci iralily 
feriTienhs, and is detected in the 
proving. 

-Vll kinds of alimentary matters 
may be preserved lu this wav,— 
beef, mutton, veal, and poultry, 
boded and roasted ; soups, broths, 
and vegetables, creams, and cus¬ 
tards. 

The s.ilting may be performed 
either by dry rubbing, or bv im¬ 
mersing th« meat in pickle. Cured 
in the former way. tliu meat will 
keep longer, but it is more altered 
a 17 
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in its vnTnable properties ; in tho 
latter way it is more deli'’nt'' and 
nutritious. Kix poinidv of s,ill, one 
7 )ouud of sugar, and four oiinres 
of saltpetre, boib d with four gal- 
loi»s of watiT, skimmed and al¬ 
lowed to ronl, forms a very strong 
pirkle, which «ill pre.serve any 
me.Lt roinplrtely imniersed m it. 
To I'B'ert this, whic'i is essential, 
either a heavy board, or ll.it .stone, 
must be laid upon the meat. The 
same* pii'kle m.iv be used repoat- 
<‘dly. provided it be Ix'ib'd up oc 
casion.iliy witb addifiou.il salt to 
restore its atveiipth, dnniin.shc'l by 
the eorabinatton of part of the salt 
with the meat, and by tlip dilu¬ 
tion of the pickle by the mb e» of 
the meat extracted. Ilv boiling, 
tlie nlhuinen, whirh wonhl emsc 
the pirkle to spoil, is coagnl.ited, 
and rises in the form of »»uni, 
which must bo tarcfully removed. 

Dry salting is performed by rub¬ 
bing till* snrt.n e ot the meat all 
over with salt; an I it is generally 
belieieil that the process of «-.i1tiiig 
IS promoted if the salt be rubbed 
in with a heavy hand. 

Fi.'.Ii, in like lu.inner, may be 
preserved eitle r by dry ».altug or 
lu piikle. TJie former inedind is 
eniploved to a great extent on 
the banks of Newtoundlaud, and 
m Shetland. 

The Dutch derive great national 
adv.intages fr >m the preference 
given to the herrings caught upon 
our own coasts, when cured by 
them. They u.^'C no other than 
the Spanish or I’orliigiie.se salt, 
pre-'crve no hdi th.it tliey .in* not 
able to cun; between snurise, 
when the nets aro dv.iwn, and 
sunset, when they arc again shot ; 
and p.iy partieiilar a+tention in 
gutting, sorting, and packing each 
kind by itself. Thi’y till up tho 
barrels with fish of the s.ime kind 
and night's cat hing, and are ex¬ 
ceedingly car»’fal of the pickle, 
as thi‘y HSU no other in tilling of 
tlie barrelsj. (lU^hlantl ■ViviVf^'ji 
Trunsnt tions, \»l. ii. p. 321.) 

Herrings and salmon aro also 
often cured by drying them in 
wood smoke, after bfdng slightly 
salted, and are called red herrings, 

, nr Yarmouth herrings, and kipper, 

I or amokad aalmoh* 
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Buttor is commonly preserved 
by working into each pound one 
or two ounces of salt, until they 
be thoroughly incorpomted. The 
best salt for the purpuM* is in 
large crystals, and it should lie 
thoroughl 3 rdried and coar^dy pow¬ 
dered. But Dr. Anderson rci'om- 
nieuds for the curing of butter, a 
mi'vture of two parts of the best 
great salt, one of sugar, and one 
of saltpetre, l>eat iuto a fine pow¬ 
der. One ounce of this mixture 
is stilhcicnt for a pound of butter. 
He says that butter cured in this 
way does not taste well till it Inis 
stood at least a fortnight after being 
salted, hut after th.it period it has 
a rich marrowy taste, that no otln r 
butter ever aciiuires, and tastes so 
little salt, tb.it one would inuigiiie 
it would not Lcep; and vi-t Dr. 
Anderson h.is seen it perfectly 
sound and sweet when two years 
old. 

V'inegar is never imimI for the 
preservation of butcher meat, but 
salmon is often pickled in it, with 
the addition of salt .ind spices. 

Byrolignic arid has lately been 
much extolled, as having a specific 
power iu preserving animal mat¬ 
ters. 

The preservation of these by 
means uf sugar I'unstitiites a prin¬ 
cipal part of the art of confec¬ 
tionary, and attention to many 
Tiiinutue is ncccKsary for the sue 
cess of each preparation. The 
must general principles only can 
be noticed here. 

Vegetable substances may be 
either preserved in syrup or can. 
died ; or their juices may ho em¬ 
ployed in making syrups, jellies, 
or fruit-cakes. The art of coufcc- 
tionary is vi'ry difficult, and to at¬ 
tain perfect success, requires atten¬ 
tion to many particulars wliicli at 
first seem frivolous and even im¬ 
proper, but which have been found 
by experience to be essential. 

Sugar is equally powerful in 
preserving ammal substances from 
putrefaction. 

Other methods of preserving 
food have been tried, but rather 
as a matter of curio.sity than utihty. 

The property of charcoal, to re¬ 
store sweetness to flesh beginning 
to be tainted, was first pointed out 


by M. Taiwitz in Petersburgh, in 
178fi ((’n-ll'.t Anfufls,) who made 
numerous experiments upon the 
subject. For tlieir success, it is 
necessary that the charcoal have 
been recently bmut, iiiid that it be 
applied in a ei-rtain quantify. 'J’oo 
little fails iu its effect, and too 
much afli'cts iho nature of the Mib- 
st.incc upon which it acts. By 
some it has been supposed to act 
merely mechanically, by absorbing 
fluid am) piitrescriit exudations ; 
but it 11 more prohubh*, that it arts 
clieiiiically, by absorbing oxygen 
git-i troiii the air ui contact uith 
the meat. 

FORfiK IT’RN \CK. The forge 
furnace consist.'^ of .1 hearth, upon 
which A fin* may be made, and 
urged hy the action of a large pair 
of double lielinws, the no/./.Ie of 
which IS Liisurted through a wall 
or parapet constructed for that 
purpose. 

Black-lead pots, or small furnaces 
of every desired form, may be 
placed, as oci’asions require, upon 
the hearth; and the tube of the 
bellows being inserted into a hole 
in the bottom of the furnace, it 
becomes easy to urge the heat to 
almost any degr<‘e required. 

FORMATIONS, llie rocks and 
other solid arrangements of matter, 
of which the globe is copiposed, 
are cunsidered by geologists, as 
li.aviug been formed at different 
times ; and lienee, they speak ot 
older and later Jorimifions, lime¬ 
stone formations, sand-stone forma¬ 
tions, and such like. 

FORMIATKS. Compounds of 
the formic acid with earths, .ilka- 
lis, and meta.l1ic oxides. 

FORMIC AC 11) is obtained from 
ants, either by simple distillation, 
or by infusing them in hot water, 
and afterwards distilling. It may 
afterwards be purified by repeated 
rectifieation, or it may he done in 
time of frost. This acid has betui 
employed by quacks to relieve the 
pain of the tooth-ache. It has a 
very sour taste, and remains liquid 
at a low temperature Specific 
gravity at 68° is 1.1 ItW. 

FOSSIL COPAL, OR HIGHOATR 
RESIN was found in a bed of blue 
clay, at Highgatc, in the excava¬ 
tions for ntakiag tbo tunnel. It is 
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of a pale yellow. When hcatt*d, 
it gives out a resinous avomatu'. 
odour, melts into ii hiiipid jluid, 
taVes fire at u e.indlc‘, and is 
entirely conHumud bi'lure the blow- 

f'OSSilj HEM A INS, sometimes 
called OUGAMC HEMALNS, and 
by Mr. Purkin.'-ou the Jleinains of 
a ftn'iiier UoiUl: in tiuth, how¬ 
ever, merely the remains of vego- 
t,ibU s and :uiiDi.ils, winch have been 
involved within earthy aggregates 
during the changes uf position and 
cuuipusition, to which they are siih- 
iect from the action of water and 
air, and from their mutual actions 
on each otlicr. Having discussed 
the origin and forniatiun ol these 
curiosities of anticpiitv, under the 
titles SurJuCL oj tlm hearth, Pflri- 
tm'tioM, Strutit, Ac. Ac., it will he 
interesting to the reader to see in 
one point of view, a few of the 
most rciuarkahlo facts which have 
been given to the wmld, relative 
to the discovery of these remains. 

Fossil < rocodiles were coll<‘Ct<'d 
in the nrighhourhuod of lluiitleur, 
by the Abbe Eachclet, an assiduous 
naturalist at lloiieli, .ind were 
sent, by ordeis of the pri'fei t of 
the di'fiartruent, to the Museum ot 
Natural History Similnr lossils 
are also obt'dned at Havre. 'I'ln-y 
were tound iu a bed ot haid lime- 
stone, of a blin..li grey colour, 
which la>(oioes iie.iil) hiack wiieii 
wet, and which is tumid along the 
shore, on both sides ol the numth 
ot the Seme, being in .some place.s 
iioveved l>y tlie sea, and ni others 
at'oie Its level, «-ven .it high 
w .iter. 

Heimiins of riocodiles have 11 I ..0 
lieeii tound in other parts of 
I’l-ance ; as, at Angers and Mans, 
iioijie ot these remains seem to 
show, chat ut least one ot the tossil 
upei u’S above noticed is also found 
in other parts of Fr.nice besides 
Hotilleiir and Havre. 

'i'Ue Teinains of crocodiles have 
been also found in dillerent parts 
of England; but particularly on 
the coast of Dorsetshire, and of 
Yorkshire, near \\ hitliy ; iu the 
neighbourhood of Jhith ; and near 
Newark, in Nottinghamshire. 

Eomersotshire, particularly in 
the ucighbourhood ot' JJaUi i the 


dill;, on the Dorsetshire, ot 
southern coast ; and on the S'ork- 
shiTu, or iiurtliern coast; <irc" the 
plai:es in this i.land 111 which tlie 
remains ol tlie .iiiim.ils ot this mlie 
h.ive bleu ihietly tound. 'J'lie 
matrix iu which (hev are found is 
111 general similar to th.it which 
has heeii ijie<idy mi-ntionfil a.s 
ciint.nuing the fossils uf Hontleur 
and Havre,—a blue limc.stone, bu- 
coruiug almost black when wetted. 
Tins description ex.u tly agreea 
with the limestone ot Cbariiiouth, 
lanie, Ac. m Dorsetshire ; on the 
opposite coast to th;it of France, 
ou which Havre .and Hontleur are 
situated. At Whitby .nid Scaiho- 
ruugh, vvliere thc.se tossils are also 
luinid, the stone is indeed some¬ 
what darker tlian m tlio former 
pl.ices ; iiut 110 diltereiice is ob¬ 
servable wliich can be rcgfirded 
otiemig any lorcihle njipusituin to 
the pruh.ibility ot theoiigi.ial iden¬ 
tity of this stratum, which is oh 
served on the northern coast of 
France, 011 the oppuMte suutherri 
kVigli^h coast, ami at the opposite 
nortlieru extn imty of the island. 
.Some ut tliese reniauis are also 
tound in rpuirru's of comninn cn.vrse 
grey .nul whitish liioesione. In- 
st.inces uf thi-^ kind of matrix, for 
these remain.s, are oborvable m 
the quarries between JJath .uiil 
lirislol. 

Tlie llev. Mr. Hawker, of Wood- 
chester, in (ilouc estershire, po*.- 
sesses perli.vps, one ol tlie h.ii)d- 
bomc'.st .spiviiiiens of the remains 
of the crocodile tli.it has been 
lunnil in tins island. It w .is found 
by him in the iieighhoiirhood of 
Jlatli, .ind cont.iius great p.iit of 
the liead and of the timiik of the 
animal. 

The large animal, whose* fossil 
ri'iuains are found in i/u quurrtu 
0 / Mtn'strlc/if, has been desvrveilly 
a frequent object of adimr.itioii; 
ami the beautiful appi-.iraucu 
which its remains posse*..*', in loii- 
sequeiice of their excellent state of 
presellatinii, in a matrix which 
admits of their fair di.spl.iv, has 
occasioned eviTV specimen ol this 
fossil to be highly valued. 'The 
lower jaw' of thi.s animal, vvilit 
somu other specimens winch weru 
1 prcacntvd by Dr, Peter Damper to 
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tl.f* l?ovaI Sorioly, and winch art; 
new in the Hritbh Mu'-eiun, are 
aiTi.m^ the most splnudid aiiiVmtcr- 
lossils ill exist- uce. 

I i 1770, the MoilviiK'U, haiiiic: 
f1iS( III eiI'd uf en I'lioniitius 

lic.id of i'll aniuial imhi deed lu the 
solid sl-iiie, in one of the siibfer- 
ranean paiisu^es ot tlie luoiuitain, 
R.ive inforiUiitioii to M. UoHji'an, 
■who, with the most zeiiloiet as^i 
duity, laboured mini in' h'ld dis- 
cugiigcd this ii.''tonishmg t’o-iMl Iroiii 
its matrix. Itut, when tins iviis 
done, the fnnt^ of liLs l.i'.onrs weu; 
wrestl’d fio»n hnn hv a". eeole^I.l^«- 
tio, who elaiined it a-i beiii^ pro- 
pi letor of the hind over the spot 
on which it was tound. llofrrii.i.n 
di'fenc'i-d his nglit in a com t of 
; but fh-j iniliieiioe ol tlie 
Cli p ter was einplcijed ap-aiii.st 
him, and he was doomed, nut only 
t'l the Iiiss of thia nie.'tim’dile 
fossil, hut to the paimeoT ol heavy 
law I Xpi-iises. Hot :ii time, jna- 
tin , *.i. h’-nr,. s »ia\s, though tardy, 
at Ia*'( .imvt d — the troopd of the 
Fn III h Uepiihlir si'cnred tliis 
trcds'ire, winch was coii'ieyed to 
till- National Museunii 

The lengMi ot the cervical, dor¬ 
sal, ai'd i'lmhar vertelir.e, .ippears 
to haie heeii about nine feet five 
n i-hi-.-, ajid th t of the lertebr.e of 
till- ij:l ,.!>imt ii;n fi'“f; ‘adding to 
i.huh Ihe length of the lii-ad, 
vhih may be reekonel, consider¬ 
ing tlie I”-s of the inlennaxillary 
bom a< ii-asl at four feet, we m.iy 
#>.iti-ly lonclud'- tie wboli* ieiigth 
ot llu- ski'll ten of the iuiwnal to 
have approached very neaiJy to 
tv. I Tity-lour fei t. 

'ibe h(-ad is a sixth ot t’le v.-hnlf* 
length of the .iniimd ; a proportion 
appioacljing icry nt .:i to that of 
till crocodile, hut ditii-ring :n;ii h 
Irom that of the monitor, Ihe 
head of which animal torms li.inlly 
Si twelfth p'lirtof the whole lenglli. 

'Hie tail must haie been very 
stroHj', and its width at its extie- 
mity must have rendered it a most 
powerful oar, and have ctiidled 
the diiiri.'il to have oppo.'>eil the 
moit ngit.ited wati'D, a'l li.i-^ bi-eii 
Well r< rii.iike I hy M. Adiu-ii Cam¬ 
per. From this cii(:uiu.stance, and 
Iroin the other reniaiiis ■which ac- 
couipany those of tliis animal. 


there can he no doubt of its 
having buc’Xi an uih;ibitaiit of the 
ocean. 

Taking all these circiim.stances 
into en!i.sideratioii, M. Cuiier con- 
(bt'lcs, and ccrtatiily on for, it not 
mdisputable ground^, that tlnx 
uiiinial must h.i\u fornu-d an inter- 
niedi.ite genus hetw-een those iiui- 
nials ot th'- haard trine, wliieh lia-.o 
an exteii.-ive and lurked tongue, 
whiih ini lude the monitors iniil 
the loinie.iiu liz irds, and those 
whieli b.ive a short tongue, and 
till- palate aimed with teeth, 
whiih comprise the iguanas, fiiir- 
hri s, uiid .molls. This genus, lie 
llniiks, could onlv have iiciii ail.eil 
to the croi odile by the geiiLi'.il 
characten.. of the lizards, 

f 'lts.ti! »•/ ni'iiris of liuinintiiitifi, — 
\uiong the fos:,ils of tlie JlntisU 
empire, .none are move ca'cui.ili-d 
to excite iistonishment tli.in lln 
mormons //or/is wlncli tia\e 

bi.-en dug up'in diflc-rt-nt p-aits of 
Ireland. 

'llieir dimensions, Dr. AIuKiu-ux 
informs ua, were ab tullcus . 

/'ll/. />/. 

From the extreme tip 

of each horn ... 10 10 

From the tip of Ihe 
right horn to its 

root. 5 2 

From the tip of one of 
the inner brain he.i 
to Mif- tip of tlio 
opporite branch . 3 7i} 

llie K-ugtli of one of 
tlie p-ili.i-i, wiihni 
the bi.-nrlie.s . . 2 0 

The '.ic.ulUi of the 
s liiie p.ilivi, wiflnn 
the hraiiches • . 1 loj 

The length ol liie right 

brow .mtic-r ... 12 

A similar pair, found ten feet 
ui-der ground, in tho county Cbir^-, 
w.is preaeiitrd to Charli s the Se 
cond, anil jibii ed in the horn • 
gilhrv, Maiiipton-coiirt, hut was 
afterwards removed into tlie guard 
room of the same palace. 

At Dally ward, near Jtallyshan- 
noii ; at Turvy, e-ght miles from 
Dublin; and at i'oituiin-ry, mar 
the river Shannon, in the county 
of Galway; Minular horns have 
beou found. In tho comiuon-LaU 



FO S 


F O S 

of tho Bishop of Armagh’s house, 
ia Dublin, was a foreUrad, with 
l.irgo bi’.'iius of a pair 
ivt tins knul nt hum.'i, which, from 
llir imiKiiitiuK' of thi- bcMiniii, must 
liavt* m>icli cxcocdfd in size tboHU 
of wlii.'ii the tlmifiisions are given 
al)(>v'e. Dr. Mol)ui-iix states, that, 
111 the last twenty years, thirty 
p.ui* of these boros had been dug 
up by .ii’i iileut in thu country ; 
llie oc-seiw atioiis, also, of several 
otlirr persons, prove the great tre- 
ipifMicv with wineb these reiuaiua 
haM> been fouiul in Ireland. 

V.ivimib opieioiis liiivc been en- 
tert...ned respi-etmg this animal 
and it-4 exi-.tuig prototv pc. Tins, 
how-ver, doe-, i.m appear to havi; 
lupii v.-t disL'f)vered; and these 
reni le mu\, l !.eli<’\e,be regarded 
<Ls 1...'. '\g belonged to au animal 

in»\. I's'iiict. 

N.ii iKi'is lenuuna of rhphanfs 
lia*. e in en fenml in Italy; luid, 
altlio.icb a very eensiderable num¬ 
ber ot elepliaiit.s w ere lirougbt from 
Atriea inrn Hal), yet the vast extent 
tbioiiKh w’hieh tlie.se remriins have 
lieeu tound, .iiid the great pioba- 
bility tli.it tl,e Italians, particularly 
file lloionns, would harO kiiown.! 
h'ullirieiirly tlie value of ivory, 
to ii.ive prevented them from coni- 
niitting the tusks to tho earth, 
lead to the belief that by far the 
gre.itfv number of these remains 
wliuli have been dug up, have 
been depoiiled here, not by tne 
tiands of man, but by the changes 
which, at least, the surface ot this 
globe has undergone, at very re- 
iiiote pemuls. '1 he eireiinistanres, 
iiideed, under w huh many of these 
have hi eii tound, alfurd iiitlubit,ihje 
jiroof ol this fact. 

Ill Fi ...ic e, where it is well known 
tli..t living eleph.int.-i have been 
luiieh less fieqiieiit, at least iu 
tunes of which we have any reeord, 
than eiiher .11 Italv or 111 (Ireece, 
tin ir tossil rconaiiis have been 
lynnd in a gre.it uninber of places, 
.'ind in situiitioiirt wliicli prove their 
deposition at a very remote period. 
The wliole valley tlivougli which 
tJie Khiiie passes, yields fragments 
of this auiinal, and perhaps more 
numerously on tlie .side of Germany 
than ou that of France. Not only 
on its course, but ia the alluvia 


of the several streams which empty 

themselves into it, are, these 
fo.ssil remains also found. Thus 
Holland abounds with them, and 
even the most elevated parts of thu 
Batavian Republic are not exempt 
from them. 

Thu whole of Germany and of 
Switzerland appe.ir to particularly 
iibouiid iu these wonderful relics, 
'ihe greater nuiabcr which has 
been found in thiMC parts is, per¬ 
haps, as is observed by M. Cuvier, 
not attrihntublc to tlicir greater 
ubund.itice, but to the number of 
well-inlurmed men, capable of 
making the necessary researches, 
and of reporting the interesting 
facts they discover. 

As in the banks of the Rhine, so 
in tbo.se of the Danube, do tlie.se 
fossils abound. Iu the valley of 
Altmiilil is a grand dcpo.sit of these 
remains. The bono.s which liavu 
been found at Krembs, in Sweden ; 
at Baden, near V icnnu; 111 Mor.ivia; 
in diill-rent parts of Hungar) and 
of Traiisylviuiia; at the foot or tho 
Hurt/.; in Ues£*e ; at Hildeisheim ; 
all appear to be referable to tins 
.inimal. So also are those winch 
are found on the Elbe, the Odi-r, 
aiid the V'istiila. Different parts ot 
the British empire are not less 
productive of these rem.uns. 

In Loudon, Brentford, ILirv/ich, 
Norwich, Gloucestershire, Statford- 
slnre, AVarwickshire, Salisbury, 
the isle of Shi-ppuy, and indeed iu 
several other parts of Great Britain, 
have ditlerent remains of these 
annuals been found. 

AVlw-n we add to those place,s 
which have been aheady ciiuiiie- 
rati-d, Scandinavia, Osn'obolhnia, 
Norvv .ly, Ici-I irid, Russia, Sib.-ii.i, 
Timis, AmcriiM, il u.hui-r,‘L,i, ii.mt 
M exico; ,md ib<irr,i, in the pro¬ 
vince of tjuito, near I’l-ni , it vviil 
appear that there w b.iriiU a part 
ot the known worl.l, vvhoM' .••ubter- 
I'Hiie.in producti.ins are known to 
us, in which rlie-ie aniiii.'il rem.mm 
have not been found. 

M. Olivier is satisfied, from actual 
compari.sou of several skulls of tiiR 
Ka.st Indian and African elephant.^, 
that iliiferent specific chiiracters 
exist in their respective skulls. 
In thu Indian elephant, the top of 
tbo skull is raised iu a kiud of 
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pjTaiuid; but, 4n the Afri- 
Ccin, it is nearly rounded. In. the 
Judiaii the Ibri'hciid is conCiwe, 
;iijd iu the African it is rather con¬ 
vex. Sc'\eral other diirercnces 
exist, not necessary to he here 
pai ticuLiri/.ed, uhieh seem to lie 
tally sufficient to mark a difference 
of species. 

A cursory viexv is sufficient to 
en.shh* us to deteriniuo th.T,t the 
rrdin.iry fossil teetli of elephants 
arc not of the Afric.'ui species; 
and it Tuay be further ^aid, that 
the greatei nuniljcr of these teeth 
hear a close reseinhlaiuT to the 
E.C't Indian .specie-., thowiiifr, on 
their ni,istic.iting surlriee, bands of 
:in equ.il tliickiiess through their 
■viliiili- length, -:ud rudely crenu- 
l.it«-d. So great, indeed, is the 
Te-,i*mhl.mre, tli.ii 1'all.is, iind most 
other writers, ha\.; foimdeitd the 
ios-.il (lephant as being nl the 3,inie 
hpecies wil'u the A-.i.tlic. 

'tl. (hujc-r, .inxioort to disrover 
tJie (lit;if e of aecordance of the 
to-v.'.il elephant’s skeh ton x\ith 
tji.it of the living spi'cies, coin- 
p.ued the foxsil skull found in 
.Siljeria. by Me'-ser-clnuidt, with 
ihuse of tho Afriiriu amt Asiatie. 
i'li‘p],;uits. 'Hie result ot his coin- 
Ii-.i-iNdu w'aa, th.it iii the fossil 
:,pe.)(. s the alveoli of the tu.<ks 
.tie nui'h hmm r ; the KyRoiii.itu; 
uiili lx of .1 differoiit figure, ; the 
tM) it-c>rhii.il apophjsisof l.'ic- trontal 
hciie IS louger, loore pointeil, and 
juorii crooked; and the Uibeicle of 
the Oh l,iclir)iu ills ii coiisiderahly 
l..rger, aial luorc proji-ctinjj. To 
Ihe.si; peculiarities of thi- fossil 
rkr.:i, M. Cuvier thinks, may he 
added the pariillehsm of tlie iiio- 
J.ire.s. 

Comparing together the bones of 
tlie A.Hi.itic and of tlie Afrieaii ele- 
pbiint, he vv.is able to di.scover 
some diilerenees between Iheni, as 
xvtM .is l.etwix'ii those and so»jie of 
the fos ill hones which he ])oh 
.‘-I'- sul. '1 he-.e ifJilei h> looiwi, 

ill ni’i i!, iij.[iro,L< hi i! iieui.-i to 
tliose ol t'i'e VsiMic iliph.iut. JJe 
comludes v/nli siippiis-„e, tii.it the 
fObMl reiiiaiii.s are i,l ,i spei ies 
dilfeiuig more vvulely trnm tlie 
A.-.I itic ( leph-iiit, tlem the horse 
doea tr,im till ass, ami therefore 
does not tnink it inipos>il)le but 


that it ttiight bare existed in a 
climate which 'w'onld have destroyed 
the elephant of Itidia. 

It may, therefore, be assumed as 
certain, from the observations of 
M. Cuvier, tli.vt at least one species 
of elephants has existed, of which 
none are now known living ; and, 
should the difference of structure 
which has been pointed out, in tiome 
of till'fo.xsil teeth, be .admitted as 
siitticicnt to dc.sigiiatc a dillercncc 
of species, it m.iy be then said, 
that there exist the fiis.sil remains 
of, at lea.st, two species of ele- 
I'lJoiuts, wiiicli were dillereiit from 
those with xvhich wc arc ac¬ 
quainted. 

From the preceding observa¬ 
tions it appears then, that tin* fos¬ 
sil elephantine Tom.nns, notwith¬ 
standing till ir reseiiibliince in soiin; 
resiiects to the boiuxs ol tiie A.siatic 
1 ‘lejih.mt, h.ive lielmiged to one or 
more species, dilicri nt Iroiii those 
which are now knoUrn. 'riii-. rir- 
nimstancc agrt'es with the l:icr.s of 
the fos-il reni.iin.xof till' tapirs and 
rhinoeeroxes, xv liicii a)i}>ear to liav'i; 
differed niati'nally troiii the living 
anim.als of tlie same gi*nei.i. 'J'ho 
reiiiaiiis ot t lephaiits obtained from 
Kssex, iMiddlesex, Kent, and otiier 
parts of Knglaiid, loufiim the ob- 
.servatioiiH ot CuvH-r, that thexo 
reriiaiiis are gener,illy toiuid in tlic 
IniKser and more siipci fu iiil parts 
of lhc> earth, and most frequently 
in till* aluvia vvlmli lilt the liottoin.s 
of tlie V. lilies, or which border the 
bed!* of nviTs. 'I'liey arc generally 
found mingled with the other hones 
of f{uadriipeds of known genera, 
.such (U) those of the rhinoceros, 
ox, horse, &.c. and iiequeiitly 
also with the veniniiis ot jiiuriue 
aniitials. 

We now come to the examina¬ 
tion of the mastodon, one of the 
niost stiipendous animals known, 
either in a recent ora fossil stiti:; 
and which, whelJier wir contem- 
|il,iieit> origin iJ mode of existence, 
or the piTiiid at which it lived, our 
minds cannot but bo tilled with 
'LStoinshn'ent. 

'I'be first tr ici'.s of thi.s aninial 
are sketchtai in .1 letter from l>r. 

I ftlalbcr, ot Ihisiim, to Dr. Wood- 
ivard, in 1712, and are tranKcribed 
iroiu a work in manuscript, entitled 
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Jh'ilhi In tijw vorl., 

ti'fUi iiiul bone-; of piodigiois «i/H, 
n’lppoM'ii to bt‘ huiii.iii, arc s.iid, to 
lia.o bivn found ui tVlhuny, in 
Isy'jt j^uGfi.iiul. About tiu! year 
1 /b), ijiiiut'ious himil.ir bf.iics were 
t'.uind m Krotii'-*v\, on tlio Uln’o, 
si p'I'nc'l ainuiit', llic Luropoio 
\ ti‘rau‘>i)n. 

M.*ny booc: of th's animal liav- 
lu*; b(M'U Isiiinil, ill 17 U 9 , in tbo 
.Sf.ic of New York, in the* Tifiiuty 
ol Newlmrjjli, v.hicJi w situated on 
till- iluiNoii, or North ({i;er, Mr. 
t'. U. 1 <*. it*, of Piiilaslclpbiii, piir- 
1 iia C‘ii thrsi-. a; itb tbe right ol dig- 
gill tor till- rvio.iiudi’r. 

'I r • i I'liuti y I'l ubuli tlit'NC IV- 
'ii.ii.i-i arc luond is lik.(‘an iiiinieiiM- 
iil.ou, biunulcd «m c.cr\ side by 
n.i’iuasc lUouTit.uns, (la digrliing 
isilij tin' 1lll)r.l^1l‘S wiicro ilu-si- 
ixiiic; .uv fijiii.d, tJic fulloiviiig 
.s| .11.1 .'liC fciirially met with : one 
u: t'lVo If. 1 of ]ii‘it, oiii* or ti. o 
J-i t nl jcliow iiiirl, with \egf- 
t.Lli.i ri-iiiaiii.; about two foot ol 
),n\> lii.irl, like .nul, liiiiillA, 

.1 Of I ot hill !l lua-'l. It i- 111 tin* 
i;rf-, mari that tli'j boars arc ciii.-Jly 

I mil l. 

I !K-H i rear.ins are .liso found on 
ton n!c of tin* Shi.-f fir-'.it I'li.an.s 
ot 'iiiaiu:;ii.itin- lagan)s, the 
'voita \ii:iniraiiis, ,iiid the Blue, 
M afitainj ; in tlio inteiinr parts 
ot t'eiiasih'aiu.i and llaiolnia; and 
III Nf\^ -I^Tsey, a tew inih'.s liom 
Bii.l.i.h Ip.hi i. 

i’'ri*in a raiefnl attention tociery 
ciiviiinsr.iiwe, M. Ciuier conceives 
til at we have aright to eoiicliide, 
til it tin-', great luahlodon, or aninial 
of the Ohio, did not Mirpass the 
eleph.iiit III height, but was a 
litiJo biiieer in piopnrtiou; it.s 
Jimhif T.ilher thicker; and its belly 
.sniaUei. It seems to have very 
nnich resendded the elephant in 
its tiusks, tiiid indued in the whole 
of 1(4 o.steology ; and it aim <i|nn*ar.s 
to haie had a trank. Bur, nut- 
with d mdiug its Ti'scniblaiice to 
the eli'phaut, in so uiaiiy particu¬ 
lar,t*i(‘ form and .structure ol the 
/'rinders are Miliiriently did’cieiit 
froin lho.io of the elephant, to dc*- 
niand its being plared in a distinct 
geuo.s. From tliu later disooverios 
respecting this animal, he is also 
inclined to supiioso tli.it its food 
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have been .similar to that of 
tin* hippopotanuis and the boar, 
but preferring the roots and fleshy 

р. irts of vegetable,in the search 
of which spec’ies of food it w'ould, 
of course, be led to such fioft and 
inir.-.hv spots as he appears toh-ivu 
imIi. doted. If does not, however, 
appear to have been .it all forined 
bir .svviinniiiig, or for bung much 
in till* water.-., like the iiippupota- 
mns, but ratnerseems to have been 
entirely a terrestrial animal. 

Tliere ajipear to be tliri"* living 
.spei'ies of rh/tuuvros : 1 . That of 
lii.lia, .1 iiiiiconi, with a rugose 
coat, audwitli incisors, sepaiaUd, 
bv a space, from the giimier.-.. 'i. 
Tb.it ot the C.ipe, a bioor.i, ibo 
.skin witliout ruga*, and having 
tvi’cnty-eiglit grinders, and no lu- 
cisms. :t. That of Siini.itra, a 
Im-orii. tin* skin but slightly riigosi*, 
fill, tar reseiiihhug that ot tim 

с. ipe, but b.wing na-'isave teeth 
like that <>f India. 

'I'he tosj.lI remains of the rhino 
cerosli.ive been generally loiiiid 111 
the s.'iiui! coiuitru-s where the re 
iiiiins of eli’pliantd li.ive been 
toiiiiil ; but they do not appe ir to 
h iv<* so generally exciied .vltea- 
tiOJi ; and pi'ili.ips but few ot tiiOaO 
who deii.jvi led them were able to 
oetermiiie to wh.it iuiim.il thc\ be 
longed. Thus a tootii ot tii..s .iiii 
nial Is di .icrioed by (!u*vv'merely 
as the tooth of .1 terrestrial animal; 
.Hill t'le lemaitis of tins aiiiiiia), 
fiunul m the neighbourhood of 
C.iutcrbuiy, were supposed to 
hue belonged to the liippopo- 
tamns. 

In li.irt/.bcrp, in the principality 
of Crubenh.igcii, (^uedbiuhurg, 
llaTTiisiadt, the borders of the 
Rhine, Meiitz, Straslioiirg, the 
neif,hboiirhood. of (hilognc, Wc.d- 
I-Iialia, ninnerous p.irts of b’lMUce, 
and in seveiiil p.ivls of (irc.il Jlri 
tain, have tlie reioains of tile rhi¬ 
noceros been found. In Silit-ria 
thes“ veinliiis have been found lu 
eoiisider.iiilo qu.uitities. i*.illa.-|, 
whose reseanlies have been pavLi- 
cnhirly ^lI^e^^■l*d to this part ol the 
W'orld, made the astonlfdiiiig i!i..co- 
very of a complete rhinoceros, 
still covered by its skin, and buried 
in the sand on thu borders of the 
river Wilmi. 
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In Gcman^ and Hupgary are 
caveros containing foaail bones. 
Among tlie most renkark.able ot 
these, are those of Gaylenreutli, 
on the confutes of DayrcMitli. The 
opetiinc; to these, which i.-< about 
seven feet and a half high, is at 
tliti foot of a rock of liuiestone ol 
considerable 'uiagnitude, and m its 
eastern aide. Immediately beyond 
the opening is a magniheent grotto, 
of aixtnt three humlred feet in 
rircumfureuce, whicii has been 
iiaturally divided by the torni of 
the roof into four caves. I'lie first 
is about twenty-five feet long and 
Wide, and varies in liinght from 
nine to eighteim leet, the roof 
being formed into irregular arches. 
Jlevond thus i.s the second cate, 
about twenty-eight feet long and 
of nearly the .same width and 
height with tin* former. 

A low and very rugged passage, 
the roof of which is foruied of 
pro]t;rling pieces ufrorks, leads to 
the third grotto; the opening into 
which 19 a bole three feet higu and 
four feet wide. This grotto is more 
regular in its form, and is about 
thirty feet in diameter, and nearly 
round: its height is from hi e to 
six feet. This grotto is very riclily 
and taiit.'isticaily adorned by the 
larying foiim of its stalactitie 
hangiugs. The floor is also c'ovcred 
ii wctiiiid slippery glascing, in 
wbicli several teeth aiid jaws 
appear to have been fixed. 

from tins grotto I’oiiiinences the 
desi-eiit to tlie iiifeiior caveriH. 
Within only about five or mx feet 
an opening in the floor is seen, 
wliirh is partly vaulted over by a 
proiectmg pi<*cc of rock. The 
descent is about twenty feet; and 
occasioned to M. Esper and his 
companions some little fear lest 
tliey should never return, but 
remain to augment the zoolithes 
contained in these terrific mansions. 
This cavern was found to be about 
thirty feet in height, about fifteen, 
feet in width, and nearly circular ; 
the sides, roof, and floor, displaying 
the remains of animals. The rock 
itself is thickly beset with teeth and 
bones, and the floor is covered with a 
loose earth, the evident result of 
animal decomposition, and in which 
numerous bones are infliedded, 
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A gradual descent leads to ano¬ 
ther grotto, which, with its passage, 
is forty feet in length, and twenty 
feet in height. Its sides and top 
are beautifully adonic'd with stalac¬ 
tites. Nearly twenty feet tiirtber 
is a frightful gulf, the opening of 
which IS about fifteen feet in 
diameter; and, upim descending 
about twenty feet, another grotto, 
about tbo same diameter witli tlie 
tornier, but forty feet in height, is 
seen. Here the bones are dispersed 
about ; and the floor, which is 
foinu'tl ol luiimal earth, has great 
nuiulieis of tliein imbedded in it. 
'Hie bones which iive here found 
seem to ho of different auinials ; 
Imt in this, as well us in the former 
caverns, perfect and unbroLen 
bones are very seldom found. 
Sometime.^ a tooth is seen project¬ 
ing from the solid rock, through 
the stalactilic covering, showing 
that m.iny of these wonderful 
remains may here be <.ouce.iled. 
A specimen of tins kind, whidi I 
possess, from G.iyleiireuth, is 
rendered p.irticul.iily interesting, 
by the fii.st molar tooth ol thu 
lowi'r jaw, with its en.iniel quite 
perfect, rising through the slalac- 
titic mass which invests the bone. 
In this c.ivem the stal.ictites begin 
to be of a larger size, and of a more 
columnar Comi. 

r.iHsiiig on, through a sm.all 
opening in the rock, a small c.iv e, 
seven feet long and live leet high, 
i.4 discovered ; another small open 
ing, out of which leads to another 
small cave ; from which a sloping 
de.scent le.iils to a cave twenty-live 
feet in height, and about half .as 
much in its diameter, m winch is a 
truncated columnar stalactite, eight 
feet in circumference. 

A narrow and most diflicnlt 
passage, tvvi'Uty feet iw length, 
leads from tliis cavern to another, 
five and twenty feet in height, 
which is every where beset with 
teeth, bonus, and stalactitic pro¬ 
jections. This cavern is suddenly 
contracted, so as to form a vestibule 
SIX feet wide, ten long, and nine 
liigh, terminating in an opening 
close to tlic floor, only three feet 
wide and two high, through which 
it is necessary to writhe with tlio 
body Ott the gronntl. This leads 
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iXjto a nimll cavp, piglit ffi*t hicb 
and Avido, wliich u tlie paphH^c 
into a RTotlo t>vcnt>-rigbt fri't liigii, 
and about tlirri* and forty fct’tloiig 
and Wide. Here tin.- prodigious 
cjudiitify of animal (‘drOi, the vabt 
uuuibcr of teeth, laws, and other 
bones, and the heavy grouping of 
tlie btiibn'titeo, produced so dismal 
an uppearaiit'e, as to lead Esper 
■♦o speak of it us a perfect model 
Atr a temple for a god of the dead. 
Jlt're hundreds of cartdorid.s of 
bony remains might be removed, 
pockets might be idled with fossil 
tcc‘lh, and annual earth was found 
to reach to the utmost depth to 
which they dug. A piece ot stalac¬ 
tite, being here broken down, was 
found to contain pieces of bones 
within it, tile remnants of which 
were left imbedded iii the roik. 

From this principal cave is a very 
narrow passage, terminating in tbi* 
last cave, which is about six feet 
in width, fifteen in height, and the 
same in length, lu this cave w ere 
no animal remains, and Uie lloor 
was the naked rock. 

'I'hus far only could these natural 
sepulchres he traced; but there is 
every reason to suppose that these 
animal reiuains were disposed 
through a greater part of this ruck. 

Jience could this immense 
quantity of the romuins of rarni- 
voriMisaiiiniiils have been collected, 
is a question which naturally arises, 
but the diiltciilty ol answering it 
appears to he almost insnrmnunt- 
alde. J’he theory of Sir Richard 
Phillif's appears to furnish a clue 
to the I ause of these accunitibi- 
I1011.S. lie Mippiwes that while the 
pcnheliiiin point progn K.ses .south- 
w'ard, the sea gradua’ly retires 
from tlie land, and that tides meet¬ 
ing at certain points of laud, or 
wa.shing round .such points, would 
there accnmulate eiiurnious quan¬ 
tities of hones and other substances, 
susea'ptiblu of being tiansportcd by 
water ; and in coiilinuatiuu ot this 
idea, he appeals to .'tinniar circum¬ 
stances which present themselves 
nil the abores of every sea. 

Mr. William Smith, long since, 
pointed nut the necei'sity of ascer¬ 
taining the fossils belonging to each 
pardcular stratum, and collected for 
the information of others, specime&s 
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of numerous strata, with some of 
their peculiar fossils. 

With the wish of showing how 
bencbcia] inquiries may prove when 
thus romrocted, we will endeavour 
to ascertain the proper strata of 
some of the lossils. 

According to tin* actual observa¬ 
tions of Afr. Smith, as given by 
Mr. Farey, in his fiencral View of 
the Agriculture and Minerals of 
Derbyshire, vol. i. p. lil, the 
lollowiiig are the upper strata 
which have been discovered in this 
island, disposed in the order in 
which they occur. 

1. Sand. 

2. Clay, with septaria. 

it. Sand, with shells, varying in 
tliickiieH.s and in mixtiiro with 
other substances. 

4. Soft chalk with flinty nodules. 

A. Hard chalk. 

6. Chalk marl. 

7. Aylesbury lime.stone. 

8. Sand and clay strata, in one of 
whicli IS a dark-coloured shelly 
limestone, called Sussex marble. 

9. Wobiini sand, in which is a 
stratum of fullers earth. 

It). A thick clay, called the clunch 
clay, 

11. Bedford limestone. 

12. A thick clay. 

13. Ragstone of Bamack, &c. 

1-J. Limestone and grey sluto of 
Sliin.sfleld, Colley Water, &c. • 

15. bond. 

III. R.ith free-stone. 

17. Siiud and clays. 

18. Alaidwell limestone. 

lU. Lias clay, containing the blue 
and white Lius limestone. 

20. Sand. 

21. Red innrl. 

Reiieatli these follow the grit- 
stones and coal shales, and the 
alteruutiug limustones and toud- 
slones. Farts of thi*sc inferior 
strata appear to have been sa 
raised and so denudated of their 
superincumbent strata, by some 
astonishing power, in Ileibysnire, 
Statlordshire, and other adjacent 
counties, as to give the opportunity 
of exannniug the out-crop, or 
appearance on the surface, of 
tliese strata, which were originally 
covered by all the strata which 
have been enumerated above. The 
last discovered, entrochal Umestime 
z 2 





of T).’r^yshir(», nnifit ha\<i ori^'’iniil!\ 
Iiii.i, .lt:{■c.r^lJUg to Mv. Faroe’s 
I <i!. ulrilioi., tln\’e miles porpi'iuli- 
iMil.irlv Iriiver tliaii tho upper part 
of r!)(; I h 'Ik sti'ut.i. 

'I'ii" fiitri'i hal liiiu’itnnt* of Uer- 
l)\'''urc, thfir autniMitv 

ky thoiT original U’'e’a 
biti! .^ioii, anil by tbf peculiar 
lu''s‘.I-> M’hii'b tliny Lootain. 

Akoiu tlii-sc ‘itrata are those of 
tl;e aitemating coal shales aiul 
Rnt-tones , and on these is dis- 
pou'd a str itiiiii of leil iiiai'l. Dier 
this is a •'tr.it urn of .sand ; hut 
neither iii this nor the pre* ediiig 
stratum does it appeal that any 
fo'^sds hare h •e’'i noMccd. 

Thi* lias el.iy is the next snpei-io\- 
btratinn, and contains lieds ot linie- 
br.ni'’, c illcd the Ijlun .uid the 
wlnt‘ has liinesto.ie. 

I'iie fossil, 1)1 thill stratum are 
ex, ee.hrii'ly miiiieroiis, and soon 
of I'heni .ire ogain .seen in sonn of 
the sipeiiur .stiat.i, Inn the i lia- 
i.icti Ts ot Hie grc.iter put aie such 
ii > to l eint Ihei.i out dcci-ieilly <'S 
pel -ill ir to til's sir lUiei. 

Ill tli.s f.tr.itien the lossil sheiks 
iiie evceediupW numerous : parti- 
cidarl^ /'(>////it, utiu'tli/rr, tire- 
I'lilt ilthi . mo 

tlmlil.i, tritiumtu, !»- 

I'to.'Ill !ii', and llie large tfoiin rform 
id hiiiil'c. Ill tills strata'll are 
al -o liiniid lish ot an unknown 
genu-, wnh large square scale.s, 
.Mul .n • Cl d .spei ies ol tiAludo, 
I fi'i yff/, A.C. 

I'niie-.iiately abote this str,itum is 
a hill" marl-stone, ivillel the Maid- 
well liiueshme, w ith tlie lo.S!,ih of 
^vllK■h we .ire uiiaequ.iiuted. Nor 
are we able to spe.iL with more 
nir)nii,itioii of a great number and 
t!i'c',ne..s ui s.nids and cl.iys which 
lie ovi r the Maidwell limestone. 

To these aucceed the Ihitli tree- 
stone strata, which may he tr.ici'd 
ill their range through the island. 
Tlic upper part i.s a white or 
light pey liiiKxslone ; beneath 
which M the oolite, or roestone, 
and uiidor this a considei.Jde 
tliidknesH of very light coloured 
1 rce--toiie, then .sand and clays, 
and fi five-.stone of various hues of 
yellow and red. 

The fossils of this strata are 
riiielly bivalve shells, of which 
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generally only the ca.sts or tlio 
impi'i'S.sious leinaiti. 

/k.l>o\e these is a s-and stratum, 
and in this is the hme.stone .nul 
i:ie\ slate .stril.i oi Siuusii-ld, 
Ciiiiev Weston, Chippenham, iVc. 
Ill tins btratinn, the dt\t‘ouf(U i. 
into 'abound, as w ell as the tr.^omta'f 
n\n\ lit/I'lH/iifiC. ill this btiMta are 
al'.o tiinnd j''iini!u’, cri'imtitrit i ^ 
a.id thi.' jtotjoii'‘il t>i,"ittr. liut the 
to '.sils w Uicli .lie here most.ibundant 
are the /»/' 7 o«n'iE, .iiid otliei part of 
the p.ilatei and the teeth Oi tishe.s. 

O'l these .‘.trate lies the i.ig-stone, 
which h IS bee’i euipIoM'd lor most 
of the 'incieut well-pveser-.ed 
' iiildings 111 the e.'. .te.xi p irt of tho 
isbiiid. TIu.s stone IS tornied of 
sin.dl hi\.lives, i.inefly 

khoM.* this is .1 tljicJi, cl.i\, on 
which IS the limestoue ealled tho 
lledl'ird Iniicitoue ; lU x.’hs. Ii are 
fiiiiii'l .small sr;!pill hr, hi It mii'da', 
oslntta:, piclinittc, minute iri'ih 
tiilitai, pntnihx, .i few ii'iiioniljr^ 
till- niuuimnonly ni.irked bn.ihe, 
and v.irioiis other .slu Us. 

Jaimediati ly om r rues li .isfratiini 
of clay called cluuch day, irom the 
beds of clnLic'li, a sott ■ h,ilk like 
stone, which is fnmid towards thii 
top of it. A mmoit I he,hiri’i'siryphi hr ^ 
hrltmiiita', .111. 1 i.iiioiH biialve , 
are found 111 Ih's stratum. 

Above, this i, the Wotmni sand, 
cniitainiiig lu its lower pait-s fr.ig 
ineiir.s of bihcihed wood. To lhi.s 
biicceed sever.il s.iud .slrat.i and 
clays, and in one of these a tliui 
I'.ed of the shelly liiiie.>tone, called 
Sussex marble. Aho\o this is tliu 
■Vylesbiiry limestone ci)ut.i.imiig 
l.irge nmmonihr, ftrpp/iihi’, \c. 

(iver this is diaposi'd the eh.'ilk 
marl. The lower or hr.d chalk 
rests on the chalk in.irl, and 
aivpurcs m ditlerent parts ilitiVrent 
degrees of hirdiiess, forming in 
isoiiii> pl-acos a white free-btoue, and 
111 others a Milter treestone. Tliij 
btr.itiiin affords striking inslaiices 
of the faet, first noticed by Air. 
Smith, of certain 01 game remains 
being peculiar to, and only found 
lodged 111, particular .strata. 'I'Jio 
chief fos.siis whiL'li .'ire found in this 
htr.itiim are aminoiiiht' of a toleru- 
bly large si/:o ; .ind a smaller spe¬ 
cies of au oval lorni, ditlerentfron) 
those found in any other strata, 
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Tinmrc'idtfly ou tliis stvat'nti is 
placed that of thr* solr rli.ilk, rop- 
taiiiiT!'': ilex in tli<* • ul hind 

With nitiTji!) cd Jiivciv, .■ml i .r-a-, 
inti V .;u r I’t', mul iri' ncdriUs 

of b: ck. llint. 'J'ho tonsils ot tliih 
i-tr.'tuiii diHiT 111 a mm v loin, r'-cahti' 
il'M’.i'fc lio'n tbohc CM all the inferior 
•sll it.l. 

(*M till I ehalls is deposited a 
tin‘V sirituiii (f vi'itii 'and, oier 
wJiieli H a .‘.and ot .■ d.nf.er e i.'oer, 
and al''i\«' tld.s sa.''i')i,.s I’liii .‘trat', 
or ji.itid'i'I'f in.Ill, shells, sand¬ 
stone, eoaise ni.ie.inue, fr:i"Tiients 
of shell-', pebl'ti'i, &r. 

C'e.\ '"r draw < the following^ 
dei'ncti'His : That tln-se didercMit 
hones are hnriinl almost e\‘'rv 
wJiure, in inv'irly .sainlar beds : they 
an* often blended with .some otlier 
anna ils icseinbling lliosc of the 
pri'MMii ilay. 

'I'b.it tli'-se beds are p:rncrally 
loose, I'dleT sanity or marly ; and 
always neijibboiirins, morn or less, 
lo the .siirt.ii-e. 

T.iat It IS therefore probable, that 
tlieru* bones have been enveloped 
by till* last, or by one of the la.st, 
I atastrophes of this i^lobe. 

'I'liat in 11 jjre it niniiber of pi n cs 
they are a.'eoniiianied by the acen- 
nnil..tcd remains ot iiianiu' .iniiit.ils ; 
hut ill some plare:, whieh .•re lesj 
iMMiieioils, tli(i.‘ live urine of ttie‘’e 
lemains; sometimes the saiul m 
111 irl, wliirb rovers them, euutaui.s 
oiilv lie'll w.iter ohells. 

'lh.it no well-authentieated ac- 
remit proves tbit thi’yliavc been 
I’osered by i eipil it bi-ds of stone, 
tlile^'. witli .*'ea .sltells ; .iiid, cause 
qiKMitly, tiiat the sea has reniaiiied 
cm tbeiii, iiiuh.storbed, fur a lung 
period. 

Tb.it the entestropb'* which co¬ 
vered them M.i", llien f.ire, .1 gre.ir, 
biit ti'.insient, inii’iil.ilnni ot tlie.sei. 

Th it tins iiiiiiid item did not ri.se 
ab'Ove the high nmiintiiins; for vve 
lind no .inalogouh di'pohits eoveriiig 
the bones, nor are the bones them¬ 
selves th<"r(* nu't with, not even in 
The* high v.illey.s, unless m some of 
the warmer p.’irts ol Ainerien. 

That these bones are neither 
rolled nor joined in a skeleton, but 
scatt<‘r<*d, and in part fractured. 
'J'hey have not ilicii been brought 
from afar by iumidation, hut found 
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bv it in places where it has cover 
I'd them, .as might be ospc'cted, if 
ihe aiiinial.i to whicli they belonged 
b.id dvv c*lt in these places, and had 
there Mieecssively died. 

'rii.it before thi.s cat.it troplie,tho.se 
ai'imals lived, Iherelore, m the 
i-lim'tes ill ninth we now dig up 
llieir bones : jt was th's c.it.vstrophc 
will, b de.st:royed thrill there; and, 
as wr 110 longer lind tliiTii, it in 
uiiacnt that it li.is aiiiidiilated 
‘host* sjieeies. The iiorthern ptirts 
of the glolio, therefore, nourished 
formerly spei ies belonging to Iho 
geniij eiepb.iiit, liippnpotauius, rlii- 
iicTeros, aiidt.ipii, as well as to 
niri.stodoii, gen er.i of which the four 
hrst liave no longer .my species 
existing, cMcxit 111 the toirid zone ; 
and, ot the last, none in any part. 

In 18 'il, an asst'inblagu of fo.s.sil 
teeth and hours, oi eleph.mt, rhino- 
e'To.i, hijjpopot.imii.s, be.ir, tigor, 
liya'ii.'., and sixieeii other animals, 
were discoveied 111 a cave at Kirk- 
dale, 111 \ orkbiiire. These have 
been severally de.seribed and illus¬ 
trated by Professor Jiucklanil, iu 
the Pliil'isophic.il Transactions; and 
till* di.?coTery may bi* req.irded as 
one of the luoit nitcrestlng of mo¬ 
dem tunes. 

Jt seems evident from the plain 
laiiginigi' ofii.itiire and observation, 
tiiat the sea has more than one# 
oveiliowi'd tiu* I.uiil .it xierioilsvery 
djst.inr, .ind to .iCLOUiit for these 
siicce.s*)ive floods, .Sir Uirhanl Phil- 
hp-i lia.T published au explanation, 
gMiwiiig out of Ins theory of mat¬ 
ter aud niotioii. lie asrrines the 
elliptic.il orbit ol the e.irih tints own 
varied reaction, and this variation 
he asi nbes to the varied action of the 
wateis 111 llie iiurthemand southern 
hemispheres. W hen the aidion is 
gre.itest, Itie lever or distance ii* 
sliorteni'd, u.s vvheii the suii passing' 
through the southern signs, and is 
veitieal over the gieat iu.u>scs of 
waters in the soutlieru lieuiLsplicru; 
and vtre fcrstt, the dist.mce ot 
lever 1.H lengthened, a.s the auu 
passes vertical over the narrower 
seas, under the northern tropic. 
Ihe waters however, by increased 
action, enlarge their own beds, 
henci’ the pointed form of S. Africa 
and America, and hence they will 
progressively Miceud iuto thQ 
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nortliern hcmispberc, and carry the 
periheliiun points frum Capricorn, 
Avhere it now is to Cancer. Tins 
IJCiioil IS l^owii b> observation to 
bc‘ 10,4al) years, and it was last m 
C.niccr 10,420 years a>{o. VV hen Uie 
•waters of tlie norlaei ii heiinspliere 
■were equal to those now m the 
soulheni; and all the iiorthtrii con¬ 
tinents were coveied with sea for 
several thousand years, •while the 
penheliu'ni point was inovnig 
through the uorl hern signs. Hence 
the perihelion began tu pas-« south, 
about bOOU years ago, and the dry 
laud In^aii to appear in these 
northern parellels, the ocean en 
larging its bed tu the southward; 
and et cry 2U,!)no yeais, the same 

S heuomena leturn. jiiich is ijir 
1 . IMiilhpb's theory of thr- recurring 
siib-iuersiuiis of the land, and the 
fiisoovery of tropical reiuams, with¬ 
out the latitude of the present tro¬ 
pica, he aseribes to the itirreased 
paralleliMii of the cMrih’s rotation 
with the jilano ol its orbit, the 
measure ol whicli is detenuined, 
and he ronceives the axis of the 
earth may once have been far 
more inchiicd than at present; a 
t ucuinstaiire W'hjrli would render 
the < ii nige of the pi-rilielium still 
more onei.itive, and w’ould change 
the eliinaies ol every parcUel. 

'III! le does not appear, says M. 
Jlrocthi, to he any essential or 
CMistaiit dlifet( lice ofspeiies in 
tin- liissil sheila tound lu the 8ub- 
Api'Uiiiiio Hills, either in regard 
to the greater or less depth ol tlie 
strat-a iu which they are, found, 
or the niiiteiials of which the 
strata are i-oiiiposed. They are 
ind scattert'd toiitusedly through 
the ddlerent heds, hut olteii appear 
to be disti ibuted in families and 
distinct S{iecies : that distribution, 
however, ha.s no correspondence 
with the situation ot tlie beds. 
Jvotonly the shells which are tomid 
in the present sea, but those ut 
whu*}i the prototy pes are unknown, 
the indigenous, ns well as the ex¬ 
otic, are found both in the marl 
and in the sand that bes over it. 
There are perhax>3 some excep¬ 
tions, some sheiis which belong 
more partriularly to the sand ; but 
t^-y are not such as to warrant 
general deduction, AU the 


tertiary deposits do not contain 
shells, there being exte,nsive tracts 
where they are eitiier wholly 
wauling, or are only to be traced 
by some scattered vestiges, although 
the materials composing those dis- 
tiicts are the same us those beds 
wiiii'h contain tlie fossil shells m 
gieatest abundance. 

There is, lu general, a great ana¬ 
logy betw eeu the futsil shells louiid 
iu dilfereut parts of Italy. The 
same species are found lu Pied¬ 
mont, lu the territories ot Plaieu- 
tia iuid Holugna, in Komagna, 
Tuscany and Puglia, and even lu 
Calabria, as is shov n by the a ork 
of tScilla. It is also reniarkalile, 
tliat some particular shells, the 
originals ol which are unknown, 
are common lu several places i:ur 
distant frum each other. 

Ihe fossil shells of tlie Sub-Apen- 
iinies may be divided into two ge¬ 
neral classes, the one comprehend¬ 
ing tlie shells that are still iuund 
in the sea, tliu other comprehend¬ 
ing those whose prutoty pes are un¬ 
known. The hrst ot these classes 
may be farther subdivided, by dis¬ 
tinguishing tbe species found in 
the Adriatic and Mediterranean 
Irom those which belong to disliint 
sea.s. The number of the indigen¬ 
ous shells is veiy considerable ; and 
there arc many examples of those 
which have lieen described tiy 
naturalists as peculiar to tbe 
Asiatic, African and American seas. 
Among the most remarkable of 
these, are the iitlla ^ficus of the 
Indian and American ocean, the 
buccinum pltcuittni ut Jamaica, the 
furlM imbricatus ot the At antic, 
the uiurtx rumostts of ihe Red sea 
and Persian gulph, and the mutex 
iimuixti of the cuusls ot Alricu. 

That there are iuiiuineriible in¬ 
stances of the existence of fossil 
orgaiii-/.ed bodies in such situations 
as incontestably prove that the 
surt<ice ot the 'earth has untlerguiin 
the must extraordinary changes, 
every geologist admits; but M. 
Urocchi shows, that buiue geologists 
have been rather hasty in tlieic 
conclusions with respect to many 
of those fossil shells which W'ero 
said to boloug to climates fai dis¬ 
tant frum that where they are 
found. 
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We Icam from the wort of Olivi, 
thiit many of the shoIU 'which wen* 
roiisidered hs belonging exclusively 
to the Asiatic anil ATiiericaii seas, 
nre found in the Adriatic; and 
llenieri bos discovered twice as 
many species ns were known to 
liis predecessor. 

Ill the eat.\logue which I^mark 
has given of the fossil shells that 
hare been found in the neighbour¬ 
hood ol Pans, there are about tire 
hundred species ; and it is wonder 
fid how tew of tlieni resemble 
those found in the Sub-Apenuine 
Hills, and how many genera there 
are among them, wholly unknown 
in ltal>. l)ut tht* most remark¬ 
able diilereiire in the fossil shells 
of the two eountries, is in those of 
tvhich the prototypes are iinknoiK'n. 
I'he.sc greatly predominate in 
Frani'o, and, with a few excep- 
tions, arc wholly dilTerent from 
rliijse which exist in Italy. In the 
I itter I'oiiiitry, many species are 
wanting w'hich arc common in the 
neighbourhood of Paris ; and many 
occur ill Italy that hare not been 
found there. There are, moreover, 
iniiuy shells of constant occurrence 
in the marl, and which are now 
common in the Adriatic and Medi¬ 
terranean seas, that do not appear 
to have been met with by Lamark. 

Ih'side.s thesi* vast collections of 
fossil shells, the remains of many 
other tribes of marine animals, are 
found m the Sub-Apcnniiu; Hills. 
1'lie most remarkable of these are 
the remains of great whales, not 
only in separate hones, but in en¬ 
tire skeletons. They have been 
found ill vanoiis parts of Tuscany, 
in tlic territory of Bologna, in 
IMertiiiont, and in the ueighbour- 
liood of Foltre, a country situated 
about 1200 feet above the level of 
the .sea. TNiear Castell’ Arquato in 
tlie territory of Placentia, a skele¬ 
ton was toxind nearly entire, mea¬ 
suring 21 feet in length. All the 
bones wen* in their natural situa¬ 
tion, and liad undergone no otlier 
change than the loss of the animal 
gluten. Besides this skeleton, 
there were found a part of one 
still larger, and many detached 
vertebriB, Tibs and {aw-bones of the 
same animal. There was also 
found in the same iicighbourhoodi 


the skeleton of a dolphin six feet 
long, a part ot another skeleton 
belonging to an animal of the same 
tribe, and tlie jaw bone of a dol¬ 
phin quite petrified, containing the 
greater part of the teeth, with 
their iiatiir.'il enamel preserved. 

All these animal Teniaiiis, and 
others of the same sort, which have 
been dug up in various parts of 
Italy, are found in the blue marl. 
Sonu! of the bones found in the 
territory of Placentia, and the por¬ 
tion of the whale’s jaw-hone found 
in Vahlamo liiferiorc, which is in 
the Museum of Florence, are en¬ 
crusted w'ith oyster-shelLs, which 
must h.ive lived and grown upou 
them. So that it is quite evident, 
as i\r. Brocchi remarks, that these 
skeletons must have remaiued as 
such, for a considerable time at the 
bottom of the sea, and that they 
cannot he considered as the remains 
of animals curried by some sudden 
inundation to the places where 
they were dug up. 

However striking the occurrence 
of those bones, in such situationa, 
may be, it is still more extraordi¬ 
nary to find, in the same places, 
the remains of those great land 
animals that now inhabit the torrid 
zone. 

Among all the phenomena of 
eology, there is none more won- 
erfiil than this, or one more 
worthy of deep reflection ; noi is 
there any fact whieli is more puz¬ 
zling to the ingenuity of natural¬ 
ists, who bewilder themselves iii a 
labyrinth of conjecture, how the 
elephant, rhinoceros, and the liip- 
popotriinus, should bo found buried 
m our climates. The multitude of 
these skeletons renders the fset 
still more surprising. Targioni cal¬ 
culates the number of elephants* 
bones that had been dug up in VaJ- 
danio Superiore iu his time, equal 
to those of twenty induiduals; 
and this number has been so much 
augmented by siib.-equeut disco¬ 
veries, that the district may be 
considered as a vast cemetery of 
these gigantic animals. It was as¬ 
certained that, before the peasants 
of the neighbourhqod thought of 
preserving these bones for the sake 
I of selling them to the curious, 
somo of foem hadbecuinthc habit 
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of snrroimtliiiR llioir ganlrii-i -with 
of flic tillin' a:i«l thiiTih- 
l)f)i\t"- of ;tii* flvjjli.Mit. Oiu' of 
the wl'O -no ill til* li.itiit 

ol *’. niliin" lex thi m’ lif'iir-. -I'l- 
I on- ■_ ; (!i.- hill ot ror";!'! {\ris>-o, 
V Ii vt', -mi r ’..iMiif' n sioM’d tin* 
m lour oi n\i- pl.in-<, hi- 
toM'iil ii l.ir'jo i-lcoh.nit's ti'^k . 
fio’-n Ihcnro ho i.-ciit to the I’olK- 
Il .Sti-OCDMI, n if ii th. nrir 
i.ii I ilj !n lip -i l.ni;o ,i-mlci, 

V, liii of the hum's ol the- orii- 

I'liiiii, . 111.1 Iv, 0 fii-k-.-- 0 Mi-ol wliiih 
V..IS |i\i' hiir;, ;unl I'mhr 

iiii . “ Ill its 1,10,11, I'Kiinc'toi. in 
^ .i'll I'l-o S' ’| 3 i I'n 1' , tiio> I'l-iO finil 
1 o.'i •• 'll t'.o ihii.oicros, t'.io hinj'o- 
1 nr. I’Mis. 'l;i{;’s li-iiiiv, piu Jmiu-s 
:i 111 to t'.i ol tiio '.n:iitroi.toiitoii, micl 
or.ior h, ri.no'oi: in nii.i's, s\hioli 
s.’i-iti f-i I’l-loi-j; to till' hni>-i* .iiiil 
flio(>i. j;,. V. h-oio fhof-o 

Vf iii,iji,> :* lomot. 'll till' ^iioiti'iit 
.il mill, iKI'l rh.ir mi loi- ri,qht 
i'I'll'. -.1 thf A'.no, l,t 1 ooo. I’’in;liiu', 
t'.l-M lIl-iHii o ;;)nf S.m tilU-Villllli, 
mill til.Ill !; iiiK . u- to Mniit-unuo , 
fr.ii'i Aih-mo niitAiiiL'd tlic 

oli.i f p, rr of tii.it -iro in tin- 

I’'o,,i] .lio'.oiuii I'J I-ii-roroo, 111 tlint 
ol Pn.,i 1 'l.n/Mini, .ind thohc 
hi I. M Mill ;i +li-- n < .I'll im.i \ jildar- 
iii -.1 1.1 i ipl'i'i-, mIio ire ill pii'.-ios- 
.s-Mi (,l a iii’i lino 'orii's, rollei tod 
ol.i. il\ I \ till- i' .i'.'o Moliuari, a 
iii'ml. Ill \ nlli ii,!iri,:.i'.. 

i ho ,!■ roMi.iiii'i mo not roii.''no(l 
to \ Liii.iiMi 10)1 to 'l’ii..o:in\, Imt 
.I'o iouiid in dilleroiit placos on 
I'litli ‘idos of the ApoiJi.iiU's, Iroiu 
Lnm'i-irdj. to t',ii<ilMi.i, .\I. liroi ohi 
tiivo.i a lisl ot till- i;in,-t ti in.irk.iblo 
Iihin s whoro tlu’v J'.ivt* hot-ii 
toiii.d^ di-' 1 ’ioi:uit.hiiit{ the UiHororit 
iipiri,'-. ot ,vnimdl.-j. He einniie- 
ratei foity-.-nx sperinn ns of the 
bniie.s of oloph mt i, found in didoi- 
I'lit .s.tii.diiiijs—in I'ii'diiioiit iio.ir 
Voroii:i---iTi the toiritones ol Pail'i, 
Tmton.i, IMaieiitni and Boloi;i]a- 
in Pn"lici, Ibwilif ata, and Ihil.ibrLi 
—ill the iioipldiourlitiod of Po/,/.uo]i 
near >i.njlestwelve ditTerriit 
nlaiys near llmne—near Aiterbo, 
Todi, Penmia and Cortona—m 
\aldanio Superiorc .iiad Inferiorc, 
ne.ir Leghorn—and also at Palermo 
in Sicily, -wlueU last country ap¬ 
pears to abound in fossil bones. 
On one oi'casiou, thvru was found 


in tbe iii'iirl.bourhood of Rome, the 
eiilne >lieloton of an elepli.«nt; 
'”.it ir was iwifertunatelv destroved 
ihe worlvineii, lie de. •■iihes 
Jilt.-ell specimens of the ma dmlou 
tu.i fmiud in diilei'ent p-irts ef Pied- 
nuint .n*d L.nnhaTdy, a'ul on both 
Mdi s (f tie' .\peiiiiim'.s, but imt 
(.irti-er '-o'liii than Pemgi.i. At 
('.id' 11 ' Vrnii.i+o, there w.u, found 
the pie.-'i r part of the skeleton of 
.1 rliiiKn'eV'-s; .nul in \ .Udamo 
.Si’ix ■ 111 e, -•’id ill!' rerrit'O'y of 
I’liiip.,', dif'-.etit iiOTii-.i ol the 
-11111' -inini il. Ill t..lil.'.inn Siiiie- 
U'we, hi Ihedr.'oiit, .ind in rlie 
11- i^h!ioiii'hi> 'I (il Veron.i, rciii.^-iT-i 
oi the iMvnei'.'t.eir.is h.iM been 
iliii; lip; .mil i,i.-.n\ spet'inii ii.s of 
the bi'.id .111.1 t'urns of tlu' urns 
b iM' been t-inml in the tervirorie.s of 
Aerij;i.'-, P-'.’.i.i, .‘'len.i, in die '.l.ire.i 
ih Amce.'.'., and iie.ir Uoir.e. A 
bead et the Iri-li il*. v..i.s f imid in 
Oiliepo I'.ivese, another iii the 
vi'-niify of \ oplier.i, ,ii-d <v tb-id 
iu'..r Lodi Vcfil.Ki on the baiiJis of 
the Liinihro. 

The hoTies of .ill there anhi.,ds 
.ire fo.md, in reoend, a fe'./ tec t 
below the oi.i f.iei'; .md the soil lu 
vh th tin \ .ire Imried is eoninimily 
avi-iiov, .-.and, geiicr.iliy t-ile..r'>- 
oi- , hut h'lfuetiiiies .lim'i.st wholly 
Mill *'011.“.. Ol tins liut de.scrij-tifia 
i-. rfie ''eii in uiariy pi'Vts of \ al 
danm Snperiore, Mhieh doe’- not 
elfene.'ire with aeid.s, ami i.s cum 
po.sed of gr.iin.s of iju.ii f/. .md .si .lU-.s 
lit niie-i, nuxt'd wiin ii reddish jel 
low oxide of iron. \\ lien it is not 
.ipeeutm.ifed, it is laHed .swiMiy/o 
by the inh.ibit.lilts : an.l when, .-.a 
i.s often the ease, it is ron' olid.ited, 
they eall it f/tjo. The eleph.mt’a 
tusk lo.ind by I'anali near Pirugia, 
w.ts I'l a held eovered w itli roMiideil 
pi'biih ; .nil! th.it nui.iiuned by 
li.ii '-ie, a.s Inn I.If' bi'en dug uj; ne.ir 
Home 111 bi.s time (b’JHO), appeaii* 
to bill e bi'eii diseoverod in the 
mid si of corirsf' gravel. These fos 
sil ri'iniiiiij of land aniiuals arc not 
I'oiilincd to the n.and and gravel 
.iloiie, but are also sometimi's 
found in the blue marl -wlieu it oc¬ 
cupies the surface, and is n-it co¬ 
vered by other deposits. There 
are instanecs of this in Vald.inn» 
itself, on the Colic degli Steeconi, 
wheru a part of Uiu head of au cle > 
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plucit mid otlirr rriuaim wore* dmr 
out. 'i'lu: tii.vk ul Jklvtdtri, 
n(Mr Ji-iii. was in a soil g 1 lla- saru* 
Mivt, as V, 5-11 as tlu- jawl one of tne 
1 liinoecres loiiud l»y ‘‘.nnili in tlie 
Teii'itorv of I'eruf;] i. One ol the 
■MM’telji .• i)f tl»e skflt it)ii of the rlii- 
iinci'ios lound .ir t’.isfeU’ Arqii.ilo 
>\as ill the marl, A\ liih* all tlie otlu'r 
}. were iu the silireo-caleaicoiis 
t'aml lynjj,j o\er it. 

It is .1 very envious tMi'cimistance, 
and oiieoi ( ousider.ible iiuxiorraiK e 
111 (he phvsitiW history ot tlie eoiiu- 
tr) I'oiiiiii liojiie, that hones ol the 
elephant h.i\e I eeii iouiid there, 
iiiihedded .it the depth of twenty 
fi‘('t, iu the \ olc.imc Info. 

Fortis, iu lus Mcj/.o/n'x sur A/ 
//«/. has s.ud, tliut tlie tusk 
ol an elepli.int was hewn out of a 
hed of stone of .iiu ient forumtion, 
coutainiii}; exotic iinuine renuiins, 
found near Li'ghorn. Fioui this 
description one iniglit suppose, 
tii. It w.is a solid limestone, siiniJ.ir 
to that ol the Apenniue.s; but M. 
Jlroiehi iuforTiis us, that this stone 
is a caleari'ouw tiifo, ot a eeliul.ir 
ti’Xliire, haiiiq' grams el sand of 
diheieiit si/es nuhedded iuit; and 
tlie shells it ceiitaius .ire so broken, 
that it is >111 possible to say to wh.il 
.speries they belong. There is a 
coiisidLiahle Led of it, whiili is 
p.iitly washed by the waM's ol Ihe 
aud It is pi .ideally increasing 
in extent, by the iigglutination oi 
tile grams ol sand by a calcareous 
cement. This is evidently a rock, 
winch liar been formed in the same 
manner a.s tliat on the siiure of 
(iuad.ilonpe, in Avhicli the Inimaii 
.skeleton was lound; hut Irom M. 
Jirocchi's account of the rock near 
JjOglioni, that of Guadalonpe 
is of a much more consolidated 
texture. 

We have already mentioned, 
tViat some of the whale’s hones 
found in the territory of I’hu'entia, 
and ill \ .i]ilai'iio, wi re encrusted 
W'ith oyster-shells; but it is still 
more remarkable, that some of the 
I'lephaiit’.s lioui's dug up inValdar 
no, and iu the territory of I’Ja- 
eeutia, havi! also been found 
i OA'ored with the sutne slieils, and 
adhering to them so lifuly, that 
they could not he del ached without 
LrCiikiiig the houe. All the more 
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prcTiiinent p.nrts of these bones, 
sue h a.-* must have been broken 
h.id they been brought to their 
pri-seut situations Irom a distdiice, 
rtre in the highest state of pre- 
.senation ; nor ha\e any boiicH 
hi en lound having the slightest 
appcaraiire of having been worn 
by attiitiun. 

Among all the fossil bonea that 
have been found m diflerent parts 
ol Italy, there are very lew which 
can, with any degree of certainty, 
be Televrcil to carnivorous laud 
.mirpats. in tlie niiLseuiii of L'lo- 
reiue, there is a portion of .i .law- 
buiie with three* teeth, which ap¬ 
pears to hiiv e belonged to an auiinul 
ot this cLiss ; aud tliere are some 
bones and teeth, in the coliectioim 
of 'i'argioni and 'iaitnii, which C'u- 
vicr i unsulercd .is belonging to the 
bear. All thcae weie found in 
Valdamo. We hav'e also in thii* 
work a f.nth.cr cniklirmatnui of the 
extraordinary fact, peril.ips tlio 
most iniportaut that lias yi t been 
e.stahii..ilied by the le.seartlie.s of 
the geologist, ili.it in all the tol- 
Icctioiis ot lossil bt uea that h.ive 
been discoM'i'eil in \aiiou . xuirhs of 
the vvoild, e\en aipong.^t the gravel 
scalte'.i'd on llie siiriai e dui iiig the 
hist of the inminii ruble ihangea 
which the crust ol ihe earth h.i» 
undergone, not a tr.ice ol the 
eviste lice of man iias been discu- 
V ered. 

l'KANKI\C HNhSK is the product 
of the iimipcrus Ivcia. See Oni- 

JU.VM' VI. 

KH MI2Z1N (3. The act of a liquid 
becouung solid from the ubstiacuuu 
ot coloric. 

I’illiNCH IIEKIIIES. The fruit 
of the rh.ininus intectornis, calli-d 
by the French g/v/im-i i/’I/zg/nm. 
They give a pietty good yellow 
colour, but void of permaneiuy. 
When used for tlyiiig, the lioth i.i 
]irepaied iu tin: same luauiier as 
lor weld, 

FUlESLANll GREEN. Ammo- 
niaco-muriate of eopiper, the s.uuu 
with Jirunsvvick green. 

VariT. The maieriils of glasa 
an- hrst mixed together, and then 
exposed to cakiuutiou by a degree 
ot heat not siilheient to melt them. 
'Ihe iii.iss is then called iVitt. 

FRL n ti OF > LGBTARLES. 
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Fruifs in tho orFfani/ation of iLcir 
^oft p■'lr^s, approach to the* nature 
of bulbd. They conlAiii much 
Tinuri>>liiiient hiid up in tluur cells, 
lr)r the use of the embryo plant. 
Aliicibifte, siii;ar, and starch, are 
olten tound combined with vepfeta- 
ble acids. Hence they arc both 
pal.itiible and uiitrltiTc. 

Tlie value of fruits for frrraenta- 
tion, may be jutlped of from the 
speciiic gravity ot their expressed 
juices. The best cider and perry 
are made from those apples and 
p<‘ars that afford tlu densest 
.mices ; and a comparison between 
fruits ni.iy' be made with tolerable 
accuracy, by phuipmg them toge¬ 
ther into a saturated solution oi 
Halt, 01 .1 strong solution ot sugar; 
those that sink, deepest will .'illbi'd 
till richest iiiice. 

FlMdGJNOl S. Vapours svhieh 
pos'«ess the property of smoke; 
nameU, op.ieity, and th«; disposi¬ 
tion to appl\ tbiuiM-lves to sur- 
Toiiiiding iiodies in the foriu of a 
dark eoloiired powder. 

rt'H^KRS K'MITII is of impor¬ 
tant use in the uiatiul.u'turc of 
woollen cloth, from its posacssing 
the property of absorbing grease; 
by wliicli jiie.aiis, when the cloth is 
washed, it is freed from the grease, 
which was necessary to prevent it 
fk-nm being too much worn by 
fricuon in the manufacture. Tlio 
be.st is found in Buckinghamshire 
and Surrey. When good, it has a 
greenish, w’hite, or grey colour, 
falls into powder in water, and 
eommunicates to it a milky hue, 
and deposits very little sand, if 
mixed with hot WAt(‘r. It appears 
to melt on the tongue like buttiT. 
It is greasy to the touch. Its coii- 
btitiients iiri‘ 53 silica, 10 alumina, 
1.25 uiagnosin, O.-'iO lime, 0.10 mu¬ 
riate of soda, 0.7.') oxide of iron, 
and 24 water, iiergaiau found 24 
alumina. 

Fil LM I.VATINO AN D FULMINA- 
TION. In a variety of chemical 
combinations, it happens, that one 
or more of tho principles assume 
the elastic stati* with such rapidity, 
that the stroke against the displaced 
air produces a loud noise, jliis is 
called fulminatiuii, or much mure 
commonly detonation. 

Tho most remar^ble instonccs 
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of expansion by heat with which 
we arc acquainted, are those where 
explosive mixtures are used, and 
where reverberation of the air is 
the consequence. In the explosion 
of these coinpouuds (which are of 
various kinds), the simple sub¬ 
stances of which they are com¬ 
posed arc either resolved into their 
primary states, or they immediately 
enter into combmination with other 
substances, which, like tliemselves, 
have just been liberated, la most 
eases, they not only assume, but 
retain the (‘lastic form. The ex¬ 
plosion of the‘ic bodies is doubtless 
owing to their combination witlr 
heat: hut whether the heat has 
been latent in tliemselves, or whe¬ 
ther they are capacitated, by a 
slight elevation of temperature, 
suddenly to rub the surrounding 
atmosphere of its heat, is not 
known. 

It is remarkable that nitrogen is 
a component part of most explo¬ 
sive mixtures. Explosion, or the 
revcrbcrutioii of air, is merely a 
consequence of their sudden ex¬ 
pansion-, or assumption of the elas> 
tic form. 

The general causes of explosion 
in the following experiments, are 
heat, inflammation, frietiou orper- 
ciLssioii, and mixture. 

Fulminating gold, and fulmi¬ 
nating powder, are the most com¬ 
mon substances of this kind, except 
gunpowder. For the latter of these, 
sec the article Go m’owdku. Tho 
fulininatuig powder is made by 
triturating in a warm mortar, three 
parts, by weight, of nitre, two of 
carbonate of potash, and oni: of 
flowers of sulphur. Its effects, 
when fused in a ladle, and then set 
on fire, are very great. 

If a solution of gold be precipi¬ 
tated by ammonia, the product will 
be fulminating gold, licss than a 
grain of this, held over the flame of 
a caudle, explodes with a very 
sharp and loud noise. Tliis preci¬ 
pitate, separated by filtration, and 
washed, must bo dried without 
heat, as it is liable to explodo with 
no great increase of tumperaturu ; 
and it must not bo put into abottlo 
closed with a glass stopple, as tho 
friction of this would expose tho 
operator to the same danger* 
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Fulminating silver may be made 
by precipitating a solution of ni¬ 
trate of silver by lime -water, 
drying the precipitate by exposure 
tti the air in two or three days, and 
pouring on it liquid amuionia. 
When it is thus converted into a 
blnck powder tlie liquid must he 
poured olf, and the pon-dcr left to 
dry in the ii'r. It detonates witli 
the gentlest heat, or even -with the 
slightest friction, so tliat it must 
not he removed Iroin tlie vessel in 
-wliich it is made. If a drop of 
-H’uter fall upon it, the percussion 
will cause it to exjdode. It was 
discovered by Burtholtet. 

Bruguiitelli niad«' a fulminating 
siber hy powdering a hundred 
grams of nitrate oi silver, putting 
tlie powder into a beer glass, and 
pouring on it first an ounce of ul- 
rohol, then as much concentrated 
nitruuH acid. 

'I'he mixture grows hot and boils, 
and an etber is formed which is 
changi'd into gas. By degrees the 
liquor becomes milky and opaque, 
and is tilled with small white 
clouds. When all the grey pow'der 
li.is taken this form, distilled water 
mu^t be .added immediately to stop 
the i‘bullition, and to prevent tlie 
matti'r tivmi being redissolved and 
becoming a mere solution of sil 
ver. The white precipitate is tlien 
to be collected on a Alter and 
dried. The force of this powder 
is very great, far exceeding tultui- 
iiatiug mercury. A ^ingU* gr.ini 
placed on a lighted coat makes 
a deafening report. The s.une will 
happen it the electric spark, be 
uiiule to pass through it. 

To form fulii.inating mercury, :i 
hundred gr.iiiis arc to be dissolved 
with heiil in an ounce and a half, 
by measure, of nitric .icid. Wlien 
the solution is cold, it is to be 
poured on two ounce measure of 
alcohol, and heat applied till an 
fft’ervofercin'C takes place. When a 
precipitate is thrown do-wn, it must 
be collected in a Alter, washed, 
and cried by a gentle lieat. It 
detotiates with little heat or 
friction. 

Detonating silver explodes by 
contact with nitric acid. Throw 2 
grains of detonating silver into a 
gallipot, coataiuiiig 1_ drachm of 
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nitric acid; explosion and inilani- 
Illation will take place, and the 
acid will be thrown about. 

Fulminating copper is thus 
made:—Dissolve some pure copper 
ill diluted nitric acid, and pour into 
it some liquid ammonia .is long as 
a prccipit.ite_ falls down. Pour 
the solution into an (‘vapor.iting 
dish, and expose it to u terapt'r.ir 
turo of 200° until the precipitate 
is merely in a moist state. ?Vow 
place the dish in a lower ti'inpeva- 
tiire, until tlie powder is quite dr>’. 
This powder is known by th<‘ name 
of fulminating copper. Preserve 
it in a wide-niouthed phial, luo.sely 
covered with papi r. 

It may be made to explndi* by 
friction :—Put a grain of fuliniiiat 
iug copper, on a hearth-stone, and 
rub it with the end of a pokf r ; a 
loud explosion will be the couse- 
queuce. 

It also explodes when heated:-^ 
Put 2 grams ot tulimnati-ng i opper 
on a clean fire-shovel, and bold it 
over the lire; lu a few .secun.ls it 
will explode with great violence. 

The following is the mode topie- 
pare fulminating platinum J-'ro- 
pare a solution of nitro-muriali- of 
platinum, and pour into Jt liquid 
arinnoni.i, as long as a preripifite 
falls down. Pdter tin; liquid, and 
pour water ov^er the powder on the 
liltor III order to u.isii it. Put tlii.s 
powder into a small vessel, with a 
solution of pure potass , and give 
it a boiling lie.it, until all the vvatc-r 
has evapoiated. Pour scver.il 
wiitens over tiie residuum ni ordtr 
to w.ish It well; wli'u the ilaid 
that comes oil' is ta.steles’>, p..t ilu; 
remaining powder on p.spvi, .mJ 
dry it up by a beat not exceeemg 
20U^. I'be fuliiiinati.ig platinum 
thus obt.viued is of a brnwiindi co¬ 
lour. Too much should not be pre 
pared atone tune; and it sboubl 
be preserved in the s nne vv.iy as 
Uio fuliuinating gold. 

'Fhrec parts of chlorate of potass, 
and one of sulphur, trituraU'd in 
a metal mortar, caii.-'C nuineroii.v 
successive detonations. -ik few 
grama placed on uii anvil, and 
struck by a h^uumer, explode with 
great violence, and torrents of 
purple light appear round it. If 

thrown into cottceutratc4 sulphuric 
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ariJ, it takes five, and burns -with 
white flame, but without iioist:. 

Six parts of chlorate, one of sul- 

I plmr, and one of charcoal, detonate 
jy llie same means. 

The fletoiiations arc nuu-h louder 
vheii the mixtures are wr.ippcd 
up in doulih p.il>er. 

A fulminating powder, uhiili 
will be quite harmless if the 
bi'iallebt pieeaiitiuii he used, lu.ij 
easily be lu.idi- from sulphur, .-ub- 
Carijunate of potasli and saltpetre, 
ill the proportions of 1 of the hist, 
*2 of the sei Olid, .md 3 of the thud. 
Til t them he intiniatetj iiiixi'd 
togethei, p'liiee a shovel on the 
fire, and la^ h.dl .i te.i-Hpooiiliil on 
it, and in .i liltle t.hile the ini\- 
tiiie will he.';oiue hvowii, .lud '.jH 
explode with r’eit viohiiee and 
noiie. It the sUovt! he l•\^'minot!, 
it wall h.> tiimni to he >i lutle bent 
hy the t.irce ul the . It a 

cep he. plitci-d over the -ji'-'nler on 
till- .•^hovej, it will he n to 

pieei s. The operai-.r sni'.-.. in this 
«'!ire he c:i>.tio'.iL:, .an" il iin rely th(‘ 
pow(<er lie mil .t not eomi- 

near to hold his h* ul over, lesi 
pel t he 111.iw 11 HI ias l.iee. 

!■’I M1 \ ; h\ g l t>K. To prep-'re 
tlie funaiig iiipiui of Hoyle, iiax 
three parts of Inm i.Jita to po.i- 
rfer I’l the air, one ol mu.iate of 
ani.iiojiia, and one of How era of su'- 
riiiOr ilia tiioi'hir, and dis(.,l witii a 
» enth* heat. The yellow liquor 
Vvliicli lir-.i eomei over, emits tictid 
foiiii s. It IS followed hy a deeper 
coloured fluid which is not tiiioing. 
.Hoyle’s tinning liquoi is a hidrogii- 
retled sulphuiel ot .aiiTooiiia. 

'i'he laming Inpior of hihariiis is 
madt* hy an'.vlg.o.iating tin w i^h 
bait its weight ot liu nairy', tritu¬ 
rating this amaIg.'.iU w.lh .«ii equal 
weight i)t corrosive muriate of 
■mcriury, and distilhng hy a gentle 
lioti*^. A eolourlcss lliiid at hr.t 
pahsis over, and afler this a thick 
xapoiiT ii thrown out at one smp!.’ 
jet, with a sort of e>:plo‘.ion, w’lih h 
condenses into .a tiMTi.s} jar cut liquor 
that cniits copioii.s, white heavy 
iierid fumes', on osposiirc to the 
air. Jn aeloady .■.fopreil hoi tie no 
fumcj are perc**ptible, hut crystals 
fonn against the top of the bottle, 
as frequently to close tin* aperture. 
Cadet's fuming liquor in obtained 
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by distilling equal parts of acetate 
of pot.isb, and arseiiinus acid, and 
receiving the prodiiet into gliibs 
vessels, kept cool by ii-e and s.ilt. 
The liquor produced, emits a veiy 
den.se, heavy, fatal, noxious v apoiir, 
■tnd inll«tnic.s .Mpoiuaueoiisly iii the 
uir 

1 'I NCA’i r.S, till; Kalis formed 
hy the fuji,;u, acul .lad KahliabLe 

h.iscs. 

ri Acid L* obtained from 

the ooK tU2. juglandis, and other 
fungi. 'j'hey iu’i‘.t I.e hoiled to 
coagiilato thealhuoien, .hen filtei'ed, 
«y tijJor.iU'd t.j the I'.iiiMsteun; of 
.111 extract, ri.d .irl. d on hv jiure 
•ih'ohol. It is I f.’ourlesi-, uncrys- 
talli/e.hle, ana ot .i yery sour taste. 
It precipitates Jrom the oceCite of 
lead a yviiite iJocculeiit liilij^Ute, 
yv hi( 1 ) !•. sohil/le 111 dodilled vinegar. 

I’’I MDN. 'llus seems to he a 
inodilK tiuai of the woody tihre. 
ft IS the ilfshy part ot muslirooms 
di pvived of every thing soluble, 
by alcohnl and water. 

ri HlHILnA. ’iho propenV hy 
which hodiis assume the llind 
sUte. It depends uiuni tlie tim- 
perature, and home chemists con- 
sid(‘r it a bolutioii ol bovlu a in 
caloiii", hut this thei ry involves 
many lUspi.led \ unt'^. 

All allay ol iv, o or mr.ia mi-lals 
is usually Tuiich i.»ere lustble Ilian 
the metals taUen he]iai',itely. 

I'M .SI(y‘I\. '1 lu‘ net cl fusion. 

Also till* state of a tvseil btily. 

I'H STKT. The wood ot tlie iJnis 
eotinu.s', or \ enus’s .suin.ieh, whieh 
yields .1 imooraugu colour, hut not 
at all dur.ible. 

FI .STIC, ore ^r.LLOW WOOD. 
This wood, the morn tinrtoiia, is 
a native ol tlie We-f Indie.. It 
af'oids nmeli coiouiine incdter, 
wlmh i.s vi ry p» nnane.ii.. Tin* 
yellow given hy lusti. without any 
111! I'dant is dull, and brovTiiish, 
hut ht.md..) well. Thu laoivhii.ts 
wincii are eiLjiInyed with vve/d, 
art (.11 it ill a snn.l.ir manner, and 
hy their me.iTi-j the colour is reir* 
dcied more bright inid hxi d. As 
it aboiii.tlH moie wilh ccloiirnig 
matter than weld, ,i le^s »,ii.i-itity 
will Kuliice. 'I’he yellow of turtle 
inclines more to ormigo than that of 
weld. 
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GABBRONIT. ScaroUtP. 

GADOLINITK, la a tiiinoral of a 
black ouluiir, of vnrioua ahadca. It 
coii'iisla of 23'8 silica, 4f>yUiia, IC.Hk 
oxide ot cerium, oxide of iron, 

and 0 dU volatile matter. Jt is found 
in Sweden. 

GAHMTfS, automalitc, or octohc> 
dral cm ur.dum. 

GALBANUM, exudes from tlic bu> 
bmi ^alliaiiuiii. This juice comes over 
in iiia'<ae‘i, cmnpo«cd of white, yellow- 
i>li, biowiiisli yellow, and iirowii tears, 
uiieUioiia to the touch, sultenin< be¬ 
twixt the bii^cis ; of a bitterish, some¬ 
what acrid, di^a^rrccable taste, and a 
very btrontf smell; generally full of 
bits of stulb«, leaves, aeeda, and other 
foreign matters, fialbaniiin contains 
more ol a resinous than gummy mat¬ 
ter : one pound yieMH with alcohol 
upward of nine ounces and a half of 
resinous extract; but the gummy ex¬ 
tract olilaliied by water from the same 
quantity, aiuouiits only to about three 
ounces. The resin is hard, brittle, in- 
si phi, and inodorou-*: the gummy ex¬ 
tract has Bomew'liat of a nauseous re¬ 
lish, but could not be distinguished to 
be a preparation of gnlbanum. The 
whole smell, flavour, and specifle taste 
nt this Juice, reside in an essential oil, 
which arises in distillation both with 
w'atcr and spirit, and gives a strong 
impregnation to Imth. From a pound 
of galbnuuin arc obtained, by distilla¬ 
tion with water, six drachms of actual 
oil, besides what is retained by the 
water. In this respect galbanum agrees 
with asafietida. and differs from ain- 
moniacuni. 

GAJjBNA. The black ore of lead. 

GALIii of animals.—See litle. 

UALL-ST<INES. Calculous ron- 
rretions are not uiifreipicntly formed 
ill the gali-Madder, and sometimos 
occasion great pain in their p.assagc 
through the duets Into the duodenum, 
before they are evacuated. Of these 
stones there aro four different kinds. 
1. Tho first has a white colour, and 
when broken, presents crystalline 

S lates, or stria;, brilliant and white 
ike mica, and having a soft greasy 
feel. Soraetlme.s its colour Is yellow 
or greenish, and it has constantly a 
nuelcus of inspissated bile. Its spe- 
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cific gravity is inferior to that of wa¬ 
ter. Grcn found tlie speeiln; gravity 
of one, 0.803, When exposed to a heat 
cuiiHidcrably greater tlian tliat ot boil¬ 
ing w'ater, this crjetalllzed calculus 
snltens and melts, and crystallizei 
again when the temperature is low- 
01 cd. It is altogether insoliihlc In 
u'ater; hut but alcohol dissolves it 
with facility. Alcohol of the tempe¬ 
rature of Rfl’/O dissolves onc-twenticth 
of its weight of this substance; but 
alcohoi at the temperature of 6U0, 
BCiarcely dissolves any of it. As the 
alcohol cools, the matter is deposited 
in brilliant plates, resembling talc, or 
boracii! arid. It is soluble iu oil of 
turpentine. When melted, it has the 
appearance of oil, and exhales the 
smell of melted wax ; when suddenly 
heated, it evaporates altogether in a 
thick smoke. It is soluhio in puro 
alkalis, and the solution has all the 
properties of a soap. Nitric acid also 
dissolvos it, but it is precipitated un¬ 
altered by water. This matter, which 
is evidently the same with the crystal* 
Cadet obtained from bile, and which 
he considered as analogous to sugar 
of milk, has a strong rcseiublaucc to 
spermaceti. Like that substance, it is 
of an oily nature, and iiillainmahle; 
but It differs trote it in a variety of 
particulars. Since it is contained in 
idle, it is not difficult to sec how it 
may crystallize in the gall-bladder if 
it happen to be more abundant than 
usual; and the consequL'nce must be 
a gall-stone ot this bperies. Fourcniy 
iiiund a quantity of the same suhstance 
ill the dned human liver, lie called 
it adipuuere. 2. The second specie* 
of biliary calculus is of a round or 
nolye-oiial shape, olten of a grey co¬ 
lour externally, and brown within. It 
is formed of concentric lavvis of % 
matter which socius to be inspissated 
bile ; and there is usually a nucleus 
ot the white crj’stallino matter at tho 
ceutre. For the most part, there are 
many of this species of calculus in the 
gall-bladder together; indeed it is 
Irequeiitly filled with them. The cul- 
culi belonging to this species are often 
light and friable, and ot a brownish- 
rra colour. Tho gall-stones of oxen 
used by painters belong to this species. 
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TliP«e are also adipocerc. 3. The 
third species of calculi arc most nu- 
lueroiis of all. Their colour is often 
deep III own or preen, and when hro- 
leii, a number of cr'jsl.als of tlie siih- 
>• 1.11100 resembling spermaceti arc oh- 
servable, mixed with iiispissiited Inh*. 
The calouli bcl mgiiig to these three 
species are soluble" iutilkali<i> in soap 
Icy, in alcohol, and in oils. 4. runcerri- 
ing the touith species of gall-^toiic, 
\ery liltlc in known with aoeuracy. 
Hi. Saunders tells us, that lie has met 
with some gall-stones )n'>otul>le both 
in alcohol and oil of turpcritinu ; some 
of whicii do not llainp,liiit become red, 
and Consume to ashes like ch.ii'coal. 
llallci quotes BP\’eral exainplp.s ol 
siinilai calculi, tiall-stunes oitoii oc¬ 
cur in the inferior aninialSf pai-ticu- 
larly in cows and hogs ; but the biliary 
coiicictioiis of Ihpse animals ha\e not 
hitherto been exiiinined with much 
attciitiuii. Soaps have been proposed 
as solvents tor these calculi. The 
acadeinv of Dijon has published the 
^uccc«>^ of a iTiixiUic of essence of 
till iiiiitine and ether 

(.ALLITZIXITE. Rutile. An ore 
of 'I’ltaniuin. 

GAI.I.S. These arc the protuber¬ 
ances piodueed hj the puncture ot an 
insect on plants and trees ot ditfeient 
kinds. Some of them arc har<l» and 
Icinicil imt-.;a]ls; others arc soft and 
s|i< nev, and called hcrry-galitt or 
u].plc-galK The best aie the niit- 
paiN Ilf the oak, and tho«e brought 
Iroiii Aleppo are preferred. These 
are nut smooth on the surface, but tu¬ 
bercular, small, and heavy, and should 
h.ive a lilui>h or blackish tinge, llcy- 
iMix investigated the properties of 
galU with considerable care, and 
more lately Sir 11. Davy has examined 
the same subject. The strongest in¬ 
fusion Sir H. D.ivy could obtain at 
h'. by repeated infusion ot distilled 
water, on tho best Aleppo galls, bro¬ 
ken into small pieces, was of the spe- 
ciiic gra>ity of I’OiiS. Four hundred 
grams of this infusion, evaporated at 
a heat below 200<>, lelt 63 of solid 
nialter, which consisted of about 0*9 
tannin, and O.l gallic acid, united to a 
portion of extractive matter. One 
.ntindred grains of the solid matter 
left, by incineration, nearly 4}, which 
were chiefly calcareous matter, mixed 
with a small portion of fixed alkali. 
From 600 graini of Aleppo galls Siir 


IT. Davy obtained, by Infusion as 
abnre, IS.*! grains of solid matter, 
which on .analysis appeared to consist 
01 tamiiti 130; miieil.age, and iiiatti'r 
1 fiidcrcd insoluble by e\ aporation, l‘i ; 
gallic aeid, with a littlo extractive 
matter, 31 ; icmainder, culeareoiis 
earth .and saline matter, 12. The mss 
of galD In dvcing is very extensive, 
and theyaic one of the principal in- 
g'ledieiits i'l nuiking ink. Powdered 
galls iiiadu into an ointment with hog’s 
laiil, are a verv efBeaciom applica¬ 
tion in piles. They are sometimes 
tri\en iiiteiiiallv as an astringent, and 
ill the inlcniiilfents, where the hark 
has tailed. Tlie tubercles, or knots, 
on the roots of 

to possess the saii.o properties as the 
aiit-galls, and to he produced in a si- 
niilac manner. 

<rAl,i.il(; ACID. This aeid is 
found ill iliJlerciit vegetable snli- 
staiiees po«.scssing aslringeiit proper¬ 
ties, but moat aluindantly in the ex- 
croseeiiceB torniwi p.i.llN, or nut-galls, 
whence it derives its name. It may 
be obtained by maeeiating galls in 
water, filtering, and HiitTerini'' the 
liquor to stand exposed to the air. It 
will gi*ow mouldv. be covered with a 
thick iflutitioui! pellicle, ahnn'lancc of 
glutinous tloi-ks will fall down, and, In 
the couise ot two or three nioiiths, the 
sides of the vessel will appear covered 
With small yi^Howisli crystals, abund¬ 
ance of which will likewise be found 
on the iiiuler surface of the supiriia- 
taiit pellicle, 'fhese crystals may he 
piintied by solution in alcohol, and 
eva|»oration to diyness. Dr nuiriato 
of till may be nilded to the iiitnsioii of 
galls, till 1111 more Tircci]vitate fatt<* 
down ; the excess of oxide of tin re¬ 
maining in the siiliition, iii.ay then he 
precipitated bv sulpburcHed bydrogen 
gas, and the liquor will yield rry-tnis 
of gallic acid by ovaporatiou. A more 
simple process, however, is that of M. 
Fiedler. Roll an oance of powdered 
galls in sixteen ounces of water to 
eight, and itrain. Dissolve two ounces 
of alum in water, precipitate the 
alumina by carbonate of potash ; and 
after edulcorating it completely by 
rcficated ahlutioris, aild it to the de¬ 
coction, frequently stirring the mix¬ 
ture with a glass rod. The next day 
filter the isixture: wash the precipi¬ 
tate with warm water, till this will no 
leoger bUeken lalphiite of Iron j Bfik 
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the waehinpfi ^itli tlic filtered limior, 
eTapurate, and the gallic arid will be 
oblatiieil in fine needled cryiitale. 
The crystals obtained in any of 
thive w.ay*. however, according to sir 
11, DaTV, are cniitaniinatod with a 
viiiall portion ol extractive matter, 
and to piiiily them they may be placed 
ill a irlass rapsule in a sand beat, and 
siiIiIimiimI into another capsule, in* 
vertcil over this and kept eool, M, 
Deveaii indeed, recommends to pro* 
niie the acid by subliination in the 
first instance; putting the powdered 
galln into a glass retort, and applying 
beat slowly and cauliously, when tlie 
acid will rise, and be coiideii»ed in the 
ticck of the retort. Tins piocess rc- 
4]iiiics great care, as, i( the beat be 
cnriied so lar us to disengage tlic oil, 
the crystals will be dissolved immedi- 
ntel\.' The ervsials thus obtained are 
pretty large, himinaled, and brilliant. 
The gallic acid, placed on a red-hot 
inm, burns with (lame, and emits an 
aioDiatic smell, not unlike that ofben- 
xnic acid. It in soluble in twenty 
paitH of cold water, and in throe iiarts 
at a boiling heat. It is mure Hoiuble 
ill aleolud, which takes iip an equal 
Weight if lieateil, and one-fumth of its 
weiglit cold. C»>nccntratcit sulpliuric 
acid ilecumposes and caibonixcs it; 
and the intnc acid roiiTcrLs it into 
malic and oxalic acids. United with 
barytes, strontian, Iirne, and magne- 
tia, it furuiH salts of a dull yellnw co¬ 
lour, wliieh are little soluble, but more 
so it their base be in cnccbs. With 
alkalis, It toi ms salts that are not very 
soUihle in general. Its most distin¬ 
guish ing characteristic is its gic.it 
ailiiiity tor inetullic oxides, bo as, when 
rombined with tannin, to take them 
from powGi till aebis. The more lea- 
dilv tliu metallic uxidee pint with tlicir 
Oxygen, the morn tlioy are alt"r.ahle 
hy the g.iUic acid. 'I'll a solution of 
gold, it imparts a green hue ; and a 
brown piecipitate is lormcd, which 
readily ]»asses to the mclaUic slate, 
and covurs the solution with a sliining 
goWlcii pellicle. With iiitrie solution 
ol silver, it produces a similar ell'cct. 
Mnrciiiy it piecipitates ot an orange 
yellow; copiier,brown ; hi«inntli, ot a 
lemon colour; lead, white; iron, 
black. IMatina, zinc, tin, cobalt, and 
manganese, are not precipitated by it. 
The gallic acid is of extensive use in 
the grt of dyeing, as it coustitutci one 
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of the principal Ingredients in all 
the shades of black, and is employed 
to fix or improv*^ several other co¬ 
lours. It ia well known as an ingre¬ 
dient In ink.—(See GaUs,l)yeing, and 
Ink.) 

GALVANISM.—(See Electricitjf.') 

G AMIIOGE, IS a concrete vegetable 
juice, the produce of two trees, both 
(■ailed by the Indiana caracapiilll 
(gainbogia gutta, Lin.), and is partly 
of a gummy and paitly ol a resinoua 
nature. It is brought to us either in 
for 111 of orbicular ma.sses, or of cylin¬ 
drical rolls of various sizes ; and is of 
a dense compact, firm texture, and 
of a beautiful yellow. It is eliielly 
brought to US from Cambaja, in tha 
East Indies, called also rambodja, 
and Carabogia : and hence it has ob» 
tained its name of camhadiuni, cam- 
bodiuin, camboginm, gainbogiuin. It 
ia a very rough and strong I'urge ; it 
operates botii by vomit and stool, and 
both wavs with mneb violence, almost 
in the instant in which it in swallow¬ 
ed, but yet, as it is said, witbuut grip¬ 
ing. The do^'O is fioiu two to lour 
grains as a ratliaitic; from lour to 
eight grams prove emetic and purga¬ 
tive. 'riie roughness of its operation 
is diininislicd liv g>'log it in a licpiiil 
turm sutbi'icntlv diluted. Tins gum 
resin is soluble both in water amt in 
alcohol. Alk.alinc solutions possess 
a deep rod colour, and pa^s the 
filter. Dr. Lewis infiinus ns, that it 
gives a beautilul and dnr.ililc citron- 
yellow stain to inai hie, u tictlicr rubbed 
III snbi<t.incc on the bot stone, or ap¬ 
plied, as dragon's blood foiuctmi“s i-*, 
in lorin ot a Bpirituous liiu-lnrc. When 
it is n]ip1ied on cold martle, the stone 
is afterwards to be heated tfi mako 
tilt* eolonr peuetiatc. It is <diietly used 
as a jiigment in water colours, but 
I does not stand. 

' GANGUE. The stones which fill 
the cavities that foini the scins of 
metals, arc calle I gangue, or matrix 
of t lie ore. 

_ GAHNIiT. There arc various spe¬ 
cies and suh-specics of this iiiiiicral. 
The precious, or noliU* garnet, is of a 
colour dark red, falling into bine, of a 
glistening lustre. Specific gravity 
I'U to'1‘2. It consists, according to 
llerzeliiis, of 3!)'66 solica, Ib'Gti alu¬ 
mina ; black oxide of iron, 39'68; 

I oxide of manganese, 1.80. ltoej!;ur« 

; ill uortberu couutrlca. Valuable gar« 
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nfts are fonn<l In Pegu. Tt is < iit for 
ring stones. Coarse garnets are used 
for poUsliing metals. 'I he lollowing 
evunposition affoiiis an I’icclleril imi¬ 
tation ot itanict:— 

Purest wlntc gla^s , 2 ouiiees 

tJl.iiiM of nutiniony . 1 miiiee 

I'owder of Cassiiis . 1 praiii 

Maiipane>>e . . 1 ci aiii. 

Tlic eoiniiion parnel, on acenunt of ils 
fusibility and lielme'.'* of iron i- lr«- 
qiipnlly used as a flux in smelting non 
ore*. It is sumeliines ii^ed ini'teail of 
emery to polish melals. fiMovii and 
green aie its most eonimon enloiir*. 
It oinisistH of .'J S seliea. Sit'd .ilumiiia, 
3I'(> liiiii', itiel Ifl'.'i iioii. Its lustre i*. 
siiii.iiig, or jrli-teniiip. 

(iAS, When anj body rombt’ie'- 
ssitli caloric to-lii'h a deirrcc fh.it it 
nssumes the foiiii of air, and i« ulile to 
retain a pcrmani'ntly elastic lonii, it 
is railed a pas. When, howercr, any 
neritorni -ubstanee, l>v an altstiartioii 
of ils heat, :s lediired or condc'i'ed, “o 
ns to lose its clastinU, ano tlierrby 
resume Its liouid lonn, it is termed 
sapmir. A \evy l.iieillar cxaniple of 
the former is the air mo breatlio ; .ind 
of the latter, mc iiia> a-idin e the aen- 
lorm state ot steam Iroin boiling sv.i- 
ter. The latter is haide to eumieiisa- 
fion ; ivliei eas the former eamiol be 
iiM'le to rhanpe its state by any means 
ill j/resent Uiiomii. The gases foiiii a 
seiy nniiieniHs class ol ehernical bo¬ 
il i-s, an I I'Os'.rsi projioitie.s tlip most 
Moiideilol. and o(i|ro>.ifp to o.a('h other. 
Tlie\ posses-i Meisrlit, like other bodies 
tlieir spceilir gr.isities being a?ei.*r- 
tnined liy coiii|>arii.on u'itli that ot air. 
as those of IhjiihIh and solids are h) 
the gravity ot watei. (janen are ge¬ 
net ally rolourlpss, blit not ulways po, 
as in tho caac of chlorinp. Many of 
the co'Upoiinil gapes exhiil;; peculiar 
odours. Hut the ]iro]M rticii m tin Ii liest 
seiic to distinguish tliciii from caeii 
other, arc the relative powoTB Mhirh 
they posBCPS ill suppnitiiig eoinbiislmn 
and animal life. Vaiious aolid and 
liquid sulistaiicea possohH tlie propertr 
of absorbing gases. Of these, cliarcoal 
is the most powerful. All por.'ms bo 
dies possess tbi« property more * r less. 
If a piece of charcoal he satnrafeil 
■with oxygen, tiydrogen. azote or car¬ 
bonic, and is put into another gas, it 
slInuB part of the hist to escape, in 
order to make room for a portion of 
the second Two gates united by ab* 


sorption In charcoal, often experience 
a greater condensation than each 
M'oiild in a separate st.fte. All gases 
,ire fihsorbed by liquids, and again se- 
par<xtnd by heat, or the diminution of 
external pressure,—For further parti- 
riilarp see Cnr/wntc Aeid Gas, Voal 
fr'a.', Oxygen, Hydrogen, Jfitrogvn, 
•mil oilier ga-es. under tbcir respee- 
liv* heads 

GA.STIKt’ .irit'K, is separated by 
glands pl.ii'cd between the ineinbraiies 
M'liu'li line the stomach ; and fiom 
these It is emitted into the stomach 

it'ClI. 

b'roiii various cxperiinants it fol- 
UiWs ; 

1. That till' gastric juice reduce* 
tlic niinients mto a uiuforni magma, 
even out id the body, and in vitro ; 
and that it nets In the saine iiiaiinre 
on the ptoiiiaeh after death ; wliieh 
pioves That its effect is chemical, and 
nliiiii»t iiidepeiideiif of vitiility. ?. That 
the gastiie juice ctfectp the solution of 
the .alirneiits included in tubes of 
metal.and coripeqiiciitlr ilefended Irom 
any tritiiiatioii. That though there 
IS no tritiiiatioii in membranous sto- 
machs, this act on powerlully asslj-ts 
the effect of the digestive juices in 
aniinnls with a iiinscitlar stoinnrh, 
such as (lucks, geese, jiigrons, g(,c. 
•Some ot these .iniinal«, lin'd up vrith 
suflieicv.t care tiiiit they might not 
swallow ‘tones, has’e iieserthelesa 
hioken spheres and tiibes of metal, 
hlufit.'d lancets, and rounded ]ileecs of 
glass, uhich were introduced into their 
ptniiiiiclis. S]iallaii7niH has ascer¬ 
tained, that flesh, included in sphere* 
.siitbciently ptroiig to resi<>C tlie mus¬ 
cular action, M'as completely digested. 
1. That gastric juice acts by its sol¬ 
vent powi'r, anti not as a ferment; 
because the ordmary and natural di¬ 
gestion I.-* attended svith no disengage- 
merit of air, or inflation, or heat, or, 
ill H word, with any other of the phe- 
noni(*na of ferincntatioii. 

(iKilLANlTl). A mineral sub¬ 
stance, resemhlieg Vestisiaii. 

tpKLATIN, GKLLY or JELLY, 
an aiiinuil .siihdaiice, soluble in water, 
capalile ot asMiining a well-known 
clastic or tremulous consistence, by 
cooling, uhcri the water is not too 
ahiiiidant, and linueflalilo again by 
increasing its teinpei'atiire. This last 
property distinguishes it from albumen, 
which becomes coiisi.stPnt by heat. It 
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precipitated in an inselulile form by the rocks preriously forinej. Accord* 
tannin, and U is this action of tannin inf to this system, mountains and 
on K<'iAtiric that is the foundation of valleys were caused by the oiiftinal 
the art of tanning leather. Scc<ir.i;K. inequality of the earth's nucleus. 

Acr.(irding to the analysis of M.\l. Tliree-lltths of tlie earth’s surlace. 
Gay. Lussac and Thenard, gelatin is sajs Hakcwell. are covered by the 
composed of sea, at the average depth of ten ini'es; 

Carbon • - 47.8^1 but great rlianges have taken place in 

Oxygen - - 27.207 the relative positions of the present 

Ilvilrogen - 7.014 continents with the ocean, which, in 

Axoie • • IS.Ora former agc«, rolled its waves over the 

-summits of our highest iiioiintains. 

100.000 Of this, demonstrative proofs exist in 

GK.MS. This word is used to de- unr own island, and in various paits 
note siiHi stones ns are considered by of the world. Th'* ealcareons, or 
mankind as precious. These are the limestone, mountains in Derbyshire, 
diamond, the ruby, the sapphire, the and Craven in Yorkshire, rise about 
topax, the chrysolite the l>eryl, the 2,000 feet above the present level of the 
eineiald, the hyarinth, the amethyst, sva. Yet they contain, through their 
the garnet, the tniirinaiin. the opal; wh<de extent, fossil remains of loopliv- 
and to these may be added, rock crys> tea, slicll-t\Hh, and marine animals ; 
tal, the Oner flints of pebbles, the rat's more abundantly in some paits than 
eye, the oculusmiindi.or hydrophanes, in others. The mountains of l^ie 
the chalcedony, the moon-stone. the Pyrenees in the highest part at 
onyx, the earnclian, the sardonyx, Mont Perdu, are covered with cal- 
agates, and the Labrador>stnne; for eareoiis rocks, containing impres* 
which consult the seveial aitlclcs sions of marine animals; and even 
respectivelv. where the impressions are not visible, 

G BODKS. A kind of atites, the hoi- the limestone dissolved in acids yields 
low of nhich, instead of a nodule, con- a fetid cadaverous odour, probably 
tains oiil\ torso earth, and is commonly because of the animal matter it con- 
lined with crystals. tains Mont Perdu liscb 10,500 feet 

GKOLOGICAL CKANGER. On above the level of the sea; it is the 
viewing the tetrestrial globe, and ob- highest European situation where any 
serving what changes its Biirface has marine remains have been found. In 
undergone, it is scarcely po3.sible to the Andes thev have been observed by 
restrain the activity of the iinagiiia- Humboldt at the liritrlit of 14,000 feet, 
tioii; we are almost irresistibly led to In England the calcareous mountains 
apeenlate eoncerning its past and contain no remains of vegetables; 
future rondition. The theory of but the thick bods of shale and grit- 
Werncr considers that all the super- stone lying upon them, have various 
Acini pails of the globe were once in a vegetable impressions ; and above 
slate of nqucou 4 solution, from which these, regular bedsoi coal, with strata 
the materials were at Arst separated containing shells of fresh-water mus¬ 
hy ehendcal dcposiition in a ehrystaliiie sets. The earthy limostone of the upper 
state, and innned a thick mass of strata iias sometimes fossil flat-Ash, 
granite round the globe. Gpon granite with the impressions of the scales and 
the primary rocks were successively hones quite distinct; and lastly, in 
dopo.sited, forming layers over each and tinder the thick beds of clay, 
other, like the coats of an onion. Over covering chalk, in tlie southern coun- 
these again were laid the transition tries, the bones of the rhinoceros, the 
rocks ; and next the earthy stratified elephant, and the mammoth, have been 
rocks. Each of these layers is sup- discovered. The »>agacioui naturalist 
posed to encircle the globe, or to be an Cuvier, has attentively examined these 
universal formation. Puriiig this bones from dilferent parts of 

priiccss, the waters were gradually world, and observed rharacteristie ra- 
retiring, and heciinie turbid; hence riations of structure, proving that they 
the materials they deposited to form belong to animals not now existing on 
the upper strata were more earthy our globe: and seldom are any of the 
than those of the primary rocks, various zoophytes and shell-fish found 
end also intermixed with fragments of j in calcareous rocks, tUscovered in otu 
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present seas. The foMil remaine of tence to animals of the tlmpleat kind; 
nmmdls not now in existence, en- in process of time, the races of these 
Tombed and preserved in I'uiid rocks, animals became eoraplipated, and, 
alfiirJ us durable monumriiU of the dyiii^, sn)>plied calcarcoun earth or 
irreat cliaiigpt*. which in former ages lime; that aluminous earth or r1 ay 
our planet lias undergone. W'e are was supplied by the decay of vegeta- 
led to a period wlien the waters of the bles. That these two earths were re- 
(•ccan covered tt e siiniinits of our dissolved by a final analysis into silox; 
highest mountains ; and are irrcsisti- hence that the mure aiiri'eiit mountains 
blv compelled to admit one of two are mliccous; making tho solid part-» of 
eonclusioiis ; either, tliat the sea has our globe owe their existence to atiuiiHl 
letiied and «iiiik b dow its former or vegetable life ; wliich witboiit it 
level; or Foriie power Operat'ng be- w<'iild liavc rontimicd entiielyloiiiid. 
nPHth, has lifted up Troin the wat wy Kepb’r.onooftlu'greatestaMiouoiners, 
aby «9 to theii prescnf elevation considered the globe a^ possessed of 
above its ‘■urfvce, the islands and living faeiiltios, and a cireiilating vital 
rontinenfs, ivilh all tlieir li'Ils and /lujd ; that all its partieles arc alive, 
iiieii'it iin.s. Geoli'e\,ortlie siiidyof the uiid possess. jiisTinet and volition, 
earth, says llJr. \V'. I’fulljp.*, may bo whence tlieir atfrartloii and repulsion: 
rejraided as altogether modern, as a that the organs thiough wliich the huge 
science. Ibitil near the end of tlic last animal breathes, aic the niouiit-tins ; 
centurv, it was lltile understood ; per- that iiiiiieral veins are absivss.''.s ; nnil 
haps, becaiis" dieiiitstry anil mine- metals the piodiict of rottenness .and 
ralogy, on winch it gre.uly depend.**, disease. Marschall .supposes the frag- 
had ' not made anv huge advances meiitsofwhieb tbesiiifaceofthc enith 
towards their prp.sent state. In Kur- i<compose!,to have fallen from hea- 
net’s ttpiiiio:!, the wii'ile earth consisted veil, iiertrand has su|ipo-e(i that the 
of nil iiiiif'irtn liL>hl cnist, which co- c'lithis liollnw, androntaiiisalnad- 
veroil tlie ah^ss of the sea ; and which, stone, dragged fioin one pole to the 
being biokeii, ior tlic piudiiction ol other hy comets; so as, hy ch.aiiging 
the dcliigj, foniie I the inuiitir.iin 9 by its centre of gravity, I*' d.'own nlter- 
its fragments, A.ocot(ting in U'ood- nately the two hcniisplieres. .Tam««on, 
waid, the deluge was occasioned iiy a now a professor ot li.atural history in 
momentary sii#p'>nsioii of cohesion one of our own universities, has Lately 
aiiioni''the paiticles of mineral bodies; pubtislicd this aiimsing qiieiv: “As 
th ■ whole mass ot the globe was dis- the true figure nf llie earth is still un¬ 
solved, and the «.,»it pa'-le became aseertained, may we not conjecture, 
penetrated by shells. Winston fan- troin what is already known, that it is 
tied that tlie earth was creatcnl from a pidveilron (a figure of many sides), 
the atmosphere of out com d, and and that tlie striata,under determinate 
deluged bv the tad of another. The angles, form the sides and rlc.ivage of 
great T,eiblitz, like Dcscaites, amused th'8 great riy-tal?" Amongst the 
his iniagiriation, bv eoin’civiiig the various theories by far the most in- 
worl'l To be an extinguished sun, or a gi'iiions and iiiteresliiig, is that ni Sir 
vilnfiei i;.obc; upon wliieti, the va- Richard Phillips. Tlie faeis, s.iys he, 
pours, condensing .as it cooled, funned collected anl published by Parkinson, 
seas, and alteiwiiid« dr>|iositei1 cal- Cuvier, Sv'eb.stcr, Whimi't, and Farey, 
careoiis strata. Itcmaillet conceived relative to the quantities, varieties, 
the globe to have been many thousand and systematic dispositions of the fos- 
ycara covered with water, which gra- sil remains of animated and vegetable 
diiallv retired ; that all the terrestrial nalure., which floorished in periods of 
animals were originally inhabitants of obscure and remote antiquity, have 
the sea ; that man himself began hii long deeply interested cvci^ thinking 
career as a fish. Rufion imagined person. It must be evident to every 
that the mass of our earth, together one who has compared the aspect of 
with those of the other planets, were the sea-coast with that of the interior 
struck offthesiin, in a liquefied state, ot a country, and examined the stiata 
by a comet, at the same instant. Some beneath tho surface, that the surfaca 
modern philosophers have supposed of the latter must also have been ex • 
every thing to have been originally posed to the action of the sea, or have 
fluid ; tbit uoivers^l fluid gave exia- 1 beea coTfred by the sea it it kuowa 
330 
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by observation that, beneath the un¬ 
dulations of the soil, air lobe found 
alternate strata of tbe remains of ma¬ 
rine {iroduitioiiv, and of land-animals 
and v«f!CtabIe!);—and it is notorious 
that these remains often consist, 
innorllit'in latitude'’, of animals and 
▼p.fret ablos periilliir miw to the tro|dcs. 
Jt a|ipoiirs that the iirocosses 

employed in i»rodnriii|r tiuiso ehaiifces 
must sc\oially have orrupied, in the 
oi'diiiaiy ooinse of nature, inany thou¬ 
sand year*. The Hmi»eror Joseph H. 
in order to ascertain the period in 
whieh subtei i.'incous wood petrifies, 
o.ius -d *ome of the jiiles of Traiaifa 
bruise, huilt 16(10 years before, to he 
taken up ; when it was found that 
the petrilyin(t process had penetrated 
the tiniheis but an inch: and it was 
tinnre calriilated that ten thousand 
yeais must elapse before surh a solid 
petrilactiou could be produced, as is 
very’ cnmrunnly found. The globe it¬ 
self must have existed for an indefi¬ 
nite time anterior to the common In- 
tcrprel'itiotis of the Mosaic chrono¬ 
logy, which erroneously construe the 
]ihrasc *' in tho beginning," to mean a 
definite poiut of time : whereas it pro¬ 
perly means, at the first indefinitely, 
perhaps millions of years or age.s be¬ 
fore the suhsoquent detailed history. 
No person who views the fossil re¬ 
mains of destroycil countries, who 
considers the remains of strata upon 
strata, and who contemplates the 
combinations which must imve united 
ill various epochs, can hesitate to ad¬ 
mit, th.it, without miracles for these 
special jiurposcs, such phenomena 
could not h,ave been produced in less 
tinii many thousand years; and, in 
coltiitcral proof of this deduction from 
natnr'il ajipearaiices, we may refer to 
the tra litions of antiquity, atid to the 
existing records of eastern nations. 
Should I he able, says sir Tliohard, 
however, to adduce a series of na¬ 
tural causes—of great and never- 
failing causes—of causes equal to the 
eifects—and of causes which must 
have acted, and must have produced 
all these elTccts, at intervals of ten 
thoiisand years ; the concurrence of 
pheiiouiena, of tradition, of effect, and 
ot these necessary causes, will, 1 
should imagine, amount to soniethiiig 
like demonstration In proof of the great 
ago of tho globe. To account for 
these phenoiueuaoA the surfaeo of the 


earth (the surface alone being all that 
eoucerns the emmet man, and the sola 
object of those speculations), it is 
nercssary simply to refer to the phy¬ 
sical effertB produced on that surface 
by tho regular changes in the forces 
which produce the eartli's motions as 
a planet. Totho^c regular planetaiy 
motions may easily be referred all the 
changes in the phenomena of the sur¬ 
face, which have occasioned so mucli 
dithculty in the finite and local exa¬ 
minations of geologiifts. It is unne¬ 
cessary, however, "in the course of 
such ,n dcvclopenicnt, to turn from tho 
general argument, to discuss excep¬ 
tions arising from local or temporary 
combinations ; and it ought to satisfy 
curiosity, if I illustrate the geiieial 
and overbearing causes of the plienn- 
inciia,—causes which it may be shown 
a posteriori arc equal to the cfTccta^— 
and from which the effects might, at 
any time, have been antiripated « 
priori, had the causes been under¬ 
stood before the effects took place. 
Two motions of the earth, not difficult 
to be understood, may solve all the 
enigmas which have long embarrassed 
these questions. Due regard to their 
influence will show that changes, like 
those that have past,' will inevitably 
take place again and again ; that like 
causes must and will produce similar 
effects; that the fair regions which 
wo now inhabit must, in the regular 
course of nature, be covered again 
by the ocean ; that new layers of ma¬ 
rine ]iroduetions of sand, gravel, and 
broken mountains, will uvorivhelni 
that soil to which we now feel such 
lively attachment; and, finally, th.at 
new countries, or arrangements of 
land, will again arise in due course in 
those mundane sites whicli at present 
are occupied by civilized Europe, and 
by the nortlicrn parts of Asia and 
America. When the earth is in that 
part of its orbit nearest to the sun, it 
is then said to be in its perihelion, and 
is four millions of miles netuer to the 
sun than when at the opposite point. 
When in its pcrilielion, the action or 
momentum of the sun, or the centri¬ 
petal force, is increased neaily one 
fifteenth; and, in consequence, tho 
orbicular velocity carries it through 
sixty-one minutes per day, instead of 
fif^-sovcii minutes, its motion at the 
aphelion distance, or fib min. its moan 
motion. This increaiod motion, and 
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all Ihp roniMned forres, np«'os9arily 
ITi'UPrntP an inrreasp in tijc IhIps. and 
at’cuinulatu a body of waters tna-nr ls 
tbnt parallpl of tlie earth, in which 
lies till* dim'tion of the force*. All j 
tire ocorvoniy of jh« ■n-atcr- may then 1 
be laid to be «tinmlatcd to viporoiis I 
nr inrrna*ied actii n, and an unusual j 
Im-'lle and iTierty, if '.iieh trrnis cun I 
be applied to the’praruleur nt nature, | 
take place hi the elements nf air ard 
water, whettei thov are conjidered as 
apents or p.ilieiit--. Hence then it 
dntibtlces is, that in this ape n, yant 
and extensive a body of w.-iter sur¬ 
rounds the south pole, extending even 
to the thirtieth depre** of "oiith lati 
tilde, and learinp no conddcrablc sur¬ 
face of land in the whole si. uthorn 
hemisphere. The waters arc at this 
time, therefore, hy the pernbar modi- 
iication of the iorpcs, impelled or 
inored in iu:i'*si-s into tfmt hemis¬ 
phere, to aceommodato, by the in¬ 
creased moinentum of thp*r oscilla¬ 
tions, the inrrea.sed centripetal force 
ol the earth in its perihelion, which in 
this ace happei'? on the la«t day of 
Ucccmhcr, svhile the sun is pa.s«in|c 
s-ertically oxer 2.1 dop. of south 
tiiile. In that so'ilherii parallel, con¬ 
sequently, lies the iliicction of the 
maxima of the ceiitri petal and re- 
Actincr forces. It then the earth were 
always ill its peiiliclioti on that day, 
tliPse effects would always happen in 
the ftoiithci'ii hemisphere', and that he- 
niisphcic would always has’C an ex¬ 
cess of water, and the northern hcml«- 
phcrc an exees'* of land. We need 
not tuin aside to remark,that in truth 
the water is the agent whose sigorous 
action, in these extended seas, in¬ 
creases the earth’s momentum, and 
ehortcris its gaseous lever; for it is 
the loeal aetion of ihe iratcr on the 
land which we are cunsideriiig, and 
net its general agency. N oj- is it nc- 
cesBiiry to remark on Hitch minor 
topics as the acute angles of the 
Koiithern continents, and their bar¬ 
riers of indurated rocks, and the con¬ 
trary forms of the northern conti- 
iientri ; nor on various facts in |iroot 
that the sea has formed its own beds 
ill that hemisphere. These subjects 
iias'C been discussed in developing 
the theory of elliptic orbits. Jiy a 
suitable combination of the mundane 
forces, however, the point of the pc- 
rJhelion h forced ontvardi or rather 
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the earth does not arrive at its^ peri¬ 
helion point every year at Ihcsaiue 
pla'*e,liy about one minute two sei'onds 
of a degree of the ccliplie, making a 
ib'grec and lorly-thrce rniiuite,s in Ihe 
l•^Ml^se of a ceufuiy : a whole sign in 
iru years, a qiiailer of a cireic in 
fi2.TI years; an I the round of the 
whole ecliptic in 20,fl.'ll years. Ileie 
then are new and sinking data for 
terraiiHcon*- epochs and rcvohilions! 
j Hen* are gr-at esclcs for proci e-sive 
I change, siirprisin’giii their results, but 
I imperc'jptible to man; of wliieh each 
gr.'idation ib f'Zk'l yeais : in wdiich the 
opposite effects aic produced only ii 
every 10,4(50 ycain, and in which the 
«iame effects can recur only in every 
20,900 years. With a tericstrial globe 
and an’ephcnvris before me, 1 will note 
the four times, past and to rome, in 
w'hich the perihelion point advanced, 
or wilt advance, through IIj degrees 
of declination, prudiieing sensible va¬ 
riations when eom]>ared rvith the mid¬ 
dle of each former period. The pre¬ 
sent epoch of great sniithcrn derlina 
tion will last till the perihelion point 
arrives at 17) degices of south de¬ 
clination, i. c., it will Continue during 
the progress nf that point through 
four complete signs, or 6977 years, of 
which (as the sun’.s perihelion in in 
9) degrees of Capricorn) 407U years 
hare already expired. No eoiisidei- 
able rhangc then has taken place ^illcl> 
the year 2258, B. C„ and none will 
occur from this cause till about the 
year 4719. The second cpocli is that 
which arises from the passage of tlie 
perihelion point through the dcclnia- 
tioii from lb} south, to the equator, 
and this will last while it passes 
through the .single sign Pisces,oi l/bt 
years ; }. c., between the years 4719 
and 6163. ilefon'ing to the past, it 
occurred ."iSH years aico, or 40 )2 lie- 
forc Christ, or the ^ erv date of the 
Mosaic creation. The third epoch is 
that which passes wIillc the perihelion 
point is moving from thfl equator to 
11^ degices of north dccliiiatinii, nr 
while in ascending it moves througii 
Aries, making 1741 years, and extend¬ 
ing from the year 6163 to the year 
8207. Referring to times pai>t, it in*- 
eluded the passage through Yirgo, ex¬ 
tending to 5/46 years II. (f. The fourth 
period will last as long as the first or 
present period, or during the passage 
of the perihelion point througli the 
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fmiT 1101 them or dui-infr 6977 
years, i. e., Ironi the year b2fl7 to 
15,(84 ; and rcferriii); to ]>nst times. 


and rcferriii); 

this pponh ocrurred hehveen the years 
5746 II. and 12,723 B. C. tii every 
29,931 years the .same periods and phe* 
Doraeiia are, of course, repealeil, from 
the rerun onee of the vaiiie causes. 
In remarkii))f on thr«e f;rand natural 
epochs, it IS evident that we are now, 
ill 1S21, advanced beyond the middle 
of a peiiod of nearly 7000 years ; 
durinit which time the innxiinn of 
rhe arlinii an'l re-artioii ot the soLar 
and innndaiic foi re-« lie in the southern 
heniispheie, and ronseiiuently aeru- 
miilnte the water.s in that houii-'phcrc, 
deluging;, o\ crwhelinmg, and chaiig* 
inp the surfarc of nil the land ; an 
operation which has heri^pioceeding 
diiritip at least 4000 years past, and 
which will continue for other 3000 
vears with little abatement of cause 
or force. Of course, duiingthis pro¬ 
digious time, a cnntraiy elfcct has 
taken place in the northern hemis- 

E here, from whik-h the waters have 
ceil diawn oil to produce the re¬ 
action, and the balance of forces le- 
Ouircd in the southern Iicmisphcre hy 
the iierpendiculnnly of the perihelion 
to that iieiiiisphrre. The. second and 
third periods of 1744 years each may 
not impropeily be joined in one as¬ 
cending. and one descending, of 3488 
ycais. This may he said to be the 
period of the grand and operative 
tr.ansit of the foiecs from the iiorthcin 
to the southern hemisphere. It was 
in come pail of this epoch, doubtless 
in its middle, on passing tbroiigh the 
signs Virgo and J,ilra equator, that 
the Ksst great changes took place, and 
estAldished our iioitliern hemisphere. 
This hapiiened, as stated, 1002 years 
before ('hrist, a fractional peiiod, 
sooner or later, as the perihelion 
point at that time passed the eqiiatoi 
towards the south. Then it doubtless 
was tliat tlic earth (the northern hc» 
nn-'pliere, of which Moses was trent- 
ing), "was wittioiit foiin and void 
and that the spirit of God moved upon 
the far.c of the wateis; and that 
God said, let the waters under the 
heavens be gathered together unto 
one place, and let the dry land ap' 
pear : and it was so. And God called 
the dry land eaith, and the gathering 
together of the waters called he seas.'' 
1 have strained nothing in this calcu 
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lation. In which any person may foi. 
low me; and I confess I have been 
both surprised and delighted at the 
harmony which I h.ave found to exist 
between the irrand changes, which 
evidently must have taken place, from 
the secondary causes desrribed, (about 
4U92 years before ('hrist,) compared 
with the records of the .Icwish wri¬ 
tings, and all we know of the rude, 
marshy, and uiiforined state of those 
parts ot the w'orld, from the accounts 
of the Greeks and Romans, and even 
from our own observation in unculti¬ 
vated tracts. The next time the peri¬ 
helion point passes the equator, it 
w ill be from soutli to north, in the 
year <it the Christian era 6463, or 4641 
years to come ; a period so remote, 
that the very name of Ilritain will 
perhaps be forgotten, without .my na¬ 
tural convulsions. Nor will it then 
signify to all w’ho now: " fret through 
'ite,” or to those who succeed during 
the 1.50 iiitcn Piling generations, whe¬ 
ther Jliitain continue to enjoy '* her 
seed-time and harvest-linio," or shall 
ic buried, during the greater part of 
the next .3000 years, at the bottom of 
tlic merciless ocean I It w'ould exceed 
the compass of .m ordiiKiry essay to 
detail tlie traditions of the north, 
south, east, am! west, in eorreboration 
ot tills hypothesis. 'I'hcse might amuse 
the reader; but astronomy dors not 
stand in need of traditions : its dediic- • 
lions arc like those of geometry, and 
its records and exactness are the 
finest monuments of the industry .and 
genius of man. The other planetary 
motion of the earth to which I allu¬ 
ded. as applying to part of tlie pliciiu- 
incna, is the gradual diminution of the 
liquity of the ecliptic, the extension 
of which must h.ave augmented the 
force*! ill tlic poriheliuii. From the 
.action of the forces, it is necessarily 
a decreasing series, and is now esti¬ 
mated at only .52 in a century, which 
would be hut a degree in 6923 years. 
To extend the tropics, thcrelore, (but 
1(1 degrees, would, at this rate, require 
69,23u years ; or to extend it to 45**, so 
tint Britain might have Iwen in the 
same relation to the tropirs as Mo¬ 
rocco and Kgvpt in our days, would 
require 149,000 year*, «r seven revo¬ 
lutions ol the perilielioii point. It is, 
however, eiiffiicieiit for us to know, 
that in this motion we have a natural 
explanation of the cause of the exif 
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tcnec* of tropical productions in these 
latitudes. The foUowin)]^ ohserva- 
tinns iniide durinf; a pci'ind ot tlic la>)t 
3000 yt*ar><i show, A\ith tol(Mahle cx- 
sn'tncss, the pio<;r»*8siVL* rlinniintioii of 
Hie ohlniuity ot tlic c«*lii»t\r : 

VcHiK aero. 

Tycheoii-Koiiff . . -2‘]» .M 

PstliPBs .... 2UM»- 2.i .h(i 

Cliiiie«p oA.t. . . . 2tMM>-23 4S 

Ptolemy .... IdoO-23 -10 

Ulev ItcjC .... 300 — 23 30 

Tycho Brahe . . 220^-2.3 31 

Kepler. 200-2,1 30 

Flam-teal . . . I2it —2.1 

Jlv.ulluy .... <!0-— 2.1 2*^ 

In 1820, liy NHutioal Almanack, 23e 
27 inin. h? see. 

I'erhaps the vhenoinenn disrovcveil 
by itcoloi'ists rei|iuie no liirtlicr exph- 
catioii than is nOoiiled hv the-c irreat 
asti'oiiomical eii.'itiires. U must, be 
evident that thev aiTuiiiit for, mid are 
fully e«|ual to tlie {rcneral pioduetinii 
of all those phemniiciia. Wlial may 
be the actual ineasiire ot the aeeiimu- 
latiori ol waters trmn the actum of the 
maxima of ihc forees in either hemis- 
phere, diiriiii^ tin* ol the peri¬ 

helion. I have not .itri'mpted to ralcii- 
late ; hut .an avei .ik*' r.se of an inch 
per ainiuin, or cielit loct in a ceiitiii’y, 
aiirinir twentv-live eentuiies, would 
produce a rise ol 2<)0 leet pprpeiiilieu* 
lar, w'lieji. with an iiiciease of twelve 
feet Iroin ordinary, and twenty-tive 
feet from spi iiijr-tides, would in 20U0 
years be siiftu-ieid to dclutre, under¬ 
mine, and destroy all tiie lands in 
either hemisphere, and to jiro'liiee 
those beds of shells, and other marine 
appealane(‘.s, whicli li.ive hitherto ex¬ 
cited BO much astoniMhment, and udiich 
have been Involved in sueii inexpli¬ 
cable iiiyKtew. The three alternate 
Strata of marine and land remains, 
observed by ('mier, prove tiiat the 
sea has covered the land at least tinoe 
times; or, aecmdinir to this theory, 
tiiat the |ierihehon point has made at 
least three rcMdutions siiu-e the e.irth 
has existed in its picsciit loiiri. Kverv 
one who views the iiiti-rior ot a cmir:- 
try must bo sensible tiiat its swidlln^ 
hills and vallies must have hecii pro¬ 
duced bv the action ot w'.iter. In 
manv inland situatiniis, tlio ehifs still 
remain; nn.! the accmnuiatioii of 
ahells and IudsiI remains in i>artieular 


ipotSi proi*e that the tides tor ueniu- 
neg waited every thing luuvcnblo to| 
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those points. The economy by which 
water forms laiid, even above its own 
level, IS well understood by all who 
lia\e witnessed wtmt tinsses on the 
^en-sli.ire, in sitiintimis where the sea 
IS irTadually retieatiiiij. In shoit,every 
lacr-uppoits tlio nu'cliameal livpotlie'- 
'“•is, ,ind tends to piove that alt ch.anges 
ol m-itter, whether great nr small, ori- 
::iiiale witli i!ii'e.it motions, which 
cieate ema,! and 8)iecilic ones, while 
llicse seive .is the proximate cauM's 
of loea' .ind paiticiiiar phenomena. 
—'I’he knowledge of the sti'iicture, 
composition, and arr.injfement ot llie 
iiui*erials wlii(-!i foim iiioniitains, 
rocks, or str.ita eon-titntes the Jimt 
I'.irt of the sc!cm;i' c.iUed (fcologv. — 
ill the st'cmifl pa't,wc may im-ln.le 
the diieclimn, stiiii'iiire, and extent, of 
tlip iiiiiiera’ d\kes and nictatlic \eins 
hy wiiich they an' intersected.—fti the 
thinl part, the chamres which .arc* 
taking place on the hiirfaoe of the 
giohe by tlic agency of imiiidations, 
eartli«|uakes, and voleaimes,—There is 
a fourth part, wliwh may be si vied 
speeiilative geology, or an investi¬ 
gation of the causes that have pro¬ 
bably operated in the fonnatimi of 
rocks and miin''lams, ami also those 
by ivhii’h the r.^volufinns of the eiarth's 
surface have been siihseqiiiMitly aifect- 
erl. Nor is this part, as some assert, 
entirely useless ; the advocates of par¬ 
ticular' s\-teins have ciii'aged in .an 
active examination of nature to sup¬ 
port their opinions, and !i,ivp '• com- 
'lassed sea and land to gain prose¬ 
lytes thus iinmeioiis f.icN have iieeii 
(iisc-overed, with which we shnnld not 
have been acquainted liiul they remain¬ 
ed idle ill thi'ir stndicH. It inav, how¬ 
ever. be doiilited, whether they have 
not sometimes i>eeii iiiseiisihly induced 
to idose Itieir eves on other facts that 
oppo-ed their favourite theories. 

Gent ra ' Conclusions, hi/ MrJV. PhiU 

lips, in his iluiltnes of Geology a)i<t 

1. The lowest awl n%oaf level parts 
of the earth consist of horizontal 
xtr.iLa.eoinposed of \<arioiis siib-tanccs, 
iiiaiiv ol tiiein containing marine pro¬ 
ductions.—2. Similar strata are found 
in Allis to a great bright.—3. Sliolla 
are soniPtiiiieH so nirncroiis as to con¬ 
stitute an entire stratum.-—#. Shells 
are found in elevations far above the 
level of the seat Anti at heights t» 
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ivhicli tlic sea could not be raised by 
ny existing? raiise.—ft. Thi'si* shells 
t)iti:e lived in the 'o'ii, and weic liepo- 
sited hy if.—0. Shells eoiitiiiiio to he 
Joiiiid <ih v\e li'^e tn the loot <>t f^reat 
rhmux uf rnountainx. —7. At Ihift ele- 
v.iliini. the hlratii, icvteiid of heirifj 
hoi i/iiiital, :is in i-lii.iu, have varioiis 
ilei'ieeisot iin iiii.iliDii, and aio‘•oiiie- 
Inin-'j veithul. bV.iiii tlie-e aiid 
l•lll•‘^ eiii‘iiiii>-ritiires \\u iiili r that 
theie h.ue been ln‘i|iji‘iit iii 
and relie.ils of Ihe M'ii.- ‘.I. As wi’ ap* 
Jill dell the of h>fit/ utuun- 

/m/ijr. the leiiiiiiMi oi iii.ii me aiiiifiil.s 
and oheli* heiiime luie, .ind even 
VI holly diNiiinii'.ii.- Hh 'rin ir <> 1101.1 
iiie vilmlly dillereiit, and eoiit..ui no 
Te'tiue id ,i h\ iin, eiefilme.—I l.Thei.e 
Mi.ita <i:.‘, hy ^ome, i oii«idered as not 
jneereh in I lie plaee where they were 
Joriiied.—12 Ni veitlieles.'s, as tlioy 
roiitaiii no ve-liae oi .iiiinial reinains, 
thev aie eoiioideieil Ihe ol>l('<.t loi ks, 
and aie e.illed Kocks 

teiiiied hee.uise ineludiiif; 

no \e'>titfe ol aniiii.il remains, aie of 
v.iiioii.> kinds.—11, UoekA, eiiciosini^ 
animal ieinuiti», i.re never found iin- 
domeatli, oi oniiportin^, tlioso rocks 
termed /tnimfirf .— iri. Soii’c primitive 
loeks ai'tei nate with each other, but 
gianite is liiiin<l heiivath, and fre- 
uueiitiy i.ieitops all others.—1(5. 
{i.oeks vvinrli include oiiranic remains 
must have lieen foinied ajtf’r the 
fehelK thev (.oiitain ; and. therefore, 
not heing eonsMeied prmntive, are hy 
s.ime termed Sf' milaru ruvkt: hciicc 
geohigi-ts speak ot primary and sc- 
fonUary formtfumr. —17. There are 
many vaneties of mcondtiry rocks, 
CHI h ol which has received a geolo¬ 
gical appellation.—IS. There exists 
another class of substances, not ap- 
piopi lately lernied rovkx \ hut the 
drOns 111 luui ol rocks, hy long ex¬ 
posure to the aelion of air and water, 
are therefore termed afliirtul drpoiits. 
—It>. The siiilai'C of the globe has 
been subject to inirnerous eatas- 
triiphos: fiouie of which have not 
been owing to IrruptionH of the bea, 
but to the agency ot fresh water ; and 
these irruptiona of fresh and of salt 
water have been alternate. —20. tJer- 
tain deposits are always found beneath, 
never above, certain otiicr deposits. 
Jiocks which contain no aniraal re- 
«iam# are always found beneath, 
tuv^r apaify thoio rocki. 
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whiHi do contain animal remains t 
and those depntntsi tenueil nUncial, as 
gravel, Sfind, cliiy,&.r. arc never found 
hejirath olh'^'r r(icks, hut always rest- 
roff vpoii them.—I'm fiiither re- 
iirirl:<!, «ee Primary RoeLs.tiecondarjt 
Porks, Trnustftnn Pocks, Alluciat 
tirouthi, and I'olrauoes, 
tilJJl All NATION. The vital de- 
velopeiiient of a seed, when it firs^t 
begins to grow, 

GILDINO. The ait of covering 
the ^nifacc of bodies wdth ^old. 

The gohl piepareil for painting is 
called slid-gold or gold pnwdei.and 
may he obtained by amalgamating 
one part ol ircdd with eight of ijuick- 
silver, and aftciward evaporating thu 
l.ittei, whicii leaves the gold in tho 
form of powder; or otheru ise the 
metal may he reilnced to powder by 
mechai.h-al tiitiiiatioii. For this pnr- 
puso, gold leaf must he ground with 
honey or strong gum-water for a long 
time ; and when the powder is sulli* 
cieiitiy line, the honey or gnnt may ha 
w.ished off vvitfi water. 

(JLASS, the (liflerent kinds of^ 
inanufactuied in England at presentt 
are I. Flint Glass. 2. Plate (51ass. 
;i. ('rown Glass. 4. Ilruad Glass, 
5. itoUle Glass. 

I'he ingradiciits usedhy the principal 
maiiutactureis of (lint glass, are. 

Put itied livnu sand - llIU parts 
1 Hcd lead .... G 

Purified iiearhish • - 3 

A little manganese vs often added to 
correct the gret'n colon*- which may 
arise from the eutnliustihlo matter oy 
oxides ot iron. Arsenic and nitre axQ 
soirictiiiu's used. 

Plate glass, whirh is so valuable, and 
is used lor looking glasses, or windows 
wliere expense is disregarded, is made 
from the lollowiiig materials;— 

Pure sand - ' - - . - 43 
Dry suhearbonate of soda 2G‘5 
Pure quick limo - - > 4 

Nitre.- 1*5 

Broken plate glass • - 25 

lUO 

Which will yield seventy parts of 
glass. 

Crown glass, or window glass ti 
made fbom line sand. Impure barilla o» 
keip. Five parts of sand and eleven 
of kelp by measure are usually eni> 
ployed. Bnt there is a great OifleiS 
ill Ihe fcinda ef kelp* 
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Broad glaafl is made from soap- 
loilers* waste, Vclp and sand. The 
soap'buiicrs'waste consists of lime used 
for making the alkali caustic, the 
insoliihie matter ot the alkali, and a 
quantity of ^alt and water. 

iiuttle glass is the coanest of all, 
and is made from soap-boilers' waste 
and river sand, in such proportions as 
llie iiatuic ol tbe waite must deter¬ 
mine, Cominon sand and lime, witb 
a mixture of clay and sea «alt, form a 
cheap mixture lor bottle glas?. 

As far as observation Iihs hitherto 
directed ii-, it ajipeaiH to be a general 
rule, that the hardness, bi itileiiess, 
elasticity, and othei mechanical pin- 
|,i>rij<>u ot congealed bodies, are greatly 
alleeti d by the ile;rii> 4 > uf rapidity with 
whn h lliey a^^uinc the siilid state. 
'rtii><, %v’hieh no doubt is relcrable to 
tbe property of crystallization, and its 
various mode'-, is reinaikaldy seen in 
Btcel and otlier metals and seems to 
obtain in glass. When a drop of glass 
IS siilfei ed to fall into water, it is found 
to possess the leinarkable property of 
flying into ininutu ideccs, the instant 
a small pait ot the tail is broken off. 
This,which is cDininoiilvdistiiieiiishod 
Ly the name of Prmce Uupert^ drop, 
is siinilai to the philosophical phial, 
wliieh is a sinull ^esiiel ot thick glass 
Middciily voided hy ex]ioviire to the 
air. Snidt a vessel possesses the pro- 
peity of living in pieces, when the 
Mnallest piece ol llint or angular peb¬ 
ble is !< r fall into it, though a leaden 
bullet may Le dr<ipped into K iioin 
home height without injury. Aiany 
explanations have been lilTered. to 
account for these and other similar 
appearances, by referring to a sup¬ 
posed incehanisin or arrangement of 
the particles, or sudden eoiiliiiernent ot 
the matter of heat. The immediate 
cause, however, appears to lie derived 
Ironi the fact, that the dimensions of 
bodies suddenly cooled rem.ain larger, 
tliau if tJie refrigeration had been 
more »‘adual. Thus the specific gra¬ 
vity of steel hardened by sudden cool¬ 
ing In water is less, and its dimensions 
•consequently greater than that of the 
same steel gradually rooled. It Is 
more than probable, that an effect of 
the same nature obtains in glass ; so 
that the dimensions of the external 
.and suddenly cooled surface remain 
larger than are suited to the accurate 
tnvelopement of (he Interior part, 


which is less slowly cooled. In most 
of the metals, the degree of ilexIhiUty 
thev poises*, mii-t be suffleient to re¬ 
medy thii iiiaeeiiracy ns it takes place; 
but ii; glass, which, though very elan- 
tic and flexible, is likewise excessively 
brittle, the adaptation of the parts, 
urged dllTerent ways by their dispo- 
Mition to retain their respective dimcii- 
I sions, and likewise to remain In con¬ 
tact, by \iituc of the eohesiic attrac¬ 
tion. ran be maintained only by an 
ela-tic yielding of the whole, as far as 
may be, which will therefore remain 
in a state ol tension. It is not there¬ 
fore to be wondered at, that a solution 
ul continuity of any part of thesurfare 
hIiuuM destroy this equilibrium of 
(•l• 1 slicity ; and that the suddeu action 
of all the ]inrts at once, of so brittle a 
material, slnmld destroy the eonti- 
miity of the whole, instead of producing 
an equilibrium of any other kind. 

Though the facts relating to this dis¬ 
position of glass too suddenly cooled, 
are inirneroiis and inteiehtin*/ to the 
philobopher, yet they constitute a seri¬ 
ous evil w'ltii respect to the uses of this 
excellent material. The remedy of the 
glass-maker consists in annealing the 
several articles, wliic^i ' is done by 
placing tlieui in a furnace near the 
turnace of fusion. The glasses are 
firit put into the hottest part of this 
turiiac^!, and gradually removed to the 
cooler parts at regular intervals uf 
time. By this means the glass cools 
very slowly throughout, and is in a 
greiit measure free from the defects of 
glass which has been too hastily cooled. 

M. Keauiiiurwas the first w’ho luudc 
any direct expcririiciits uimn the eou- 
version of glass into porcelain. In- 
stances of this clTect may be observed 
among the rubbish of brick-kilns, 
where pieces of green bottles are not 
uiifrcquently subjected by accident, to 
tlie requisite heat; but the direct pro¬ 
cess is as follow's: A vesfiol of green 
glass is to be filled up to the top with 
a mixture of white sand and gypsum, 
and then set in a large rnicible upon 
a quantity of the same mixture, with 
which the glass vessel must also be 
surrounded and covered over, and the 
whole pressed down rather hiird. The 
crucible is then to be covered with a 
lid. the junctures W'clt luted abd put 
into a potter's kiln, where it niust re¬ 
main daring the whole time that the 
pottery Is baking i after whtoh,theglali 
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veimcl win b« found traiinformcd into a 
inllk-wliite porcelain. The jGrlavs, nr, 
fracture.^ appearti fthrous. ao if it were 
eouippse 1 merely of silken tiiroads laid 
by tuc aide of each other: it haa aleo 
r|uite lost the iniootli and ahiiiiiipr 
up^‘arance of glaaa, is very hard, and 
einitH sparks of lire when stiuek with 
steel, thoujfh not .so briskly aa real 
porcelain. Lewis ob«erved, th:ft the 
above-mentioned materials have nut 
e.Kcluairelv this olTect upon fflnss ; but 
that ]iowdered ebitrenal, soot, tobaeeo. 
pipe clay, and bone*ashes, pi oduce the 
sanie chtiiige. It is remarkable, that the 
suiToiiiidinK a.ind becomes in some 
measure ajtglutiiiatcd liy this process, 
which, if continued for a suflieiciit 
lena'h of time, entirely destroys the 
texture of the gliusa, and renders it 
pulveiuleiit. 

The a cieut stained {floss has been 
inucb admired, and benutilulpaintiiipfi* 
on this substaiire have been produced 
of late years. The colours are of the 
nature of those used in enamelling, 
and the gla^a should Iiave no lead in 
its composition. Mr. Hrngniail has 
made many experiments on this sub¬ 
ject. The purple.* of Cassius, mixed 
with six parts of a dux composed of 
iioi ax and gbass in nle with sitex aiul 
lend, produces a very bcsiiitirul violet, 
but liable to turn blue. Red oxide of 
Iron, prepared by means of ihe nitric 
acid and sub<-ei|ueiit exposure to lire, 
and mixed with a dux of liorax, sand, 
and a .small portion of minium, {iro. 
diiecs a fine red. Muriate of silver, 
ogide of zinc, white clay, and the 
yellow oxide of iron, mixed togetlier 
without any flux, produce a yeiiow, 
liicht or deep, accoi ding to the quan¬ 
tity laid on, and viiual in beauty to 
that of the ancieiit.s. A powder le- 
inaiiia on the* surface after baking, 
which may easily be cleaned off. Jilue 
Is produced by oxide of cobalt, with a I 
flux of silex, potash, and lead. To 
produce a green, blue must Iw put on 
one side of the glass, and vciluw on 
the other; or a blue may be mixed 
with yellow oxide of iron. Black is 
made by a mixture of lilue witli tlie 
oxides of inhiigancsc and Iron. The 
litfuding of the glass and alteration of 
the eolonrs. In baking, are particii- 
lurly ti be avuidod, and require much 
care, liypsuin lias been recommended 
fur their support, but this frequently 
renders tlie glass white, aud crackea 
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in all dirretions, probably from tlie 
action of the hot sulphuric acid on 
the alkali in the gla*s. Mr. Brogiilart 
placed hill plates of glass, some of 
them much larger than any' ever be¬ 
fore painted, on VC 17 smooth plates of 
eaith or porcelain unglazed, which he 
found to answer extremely well. 

BLAUBER SALT, is native sul¬ 
phate of soda. Rs coiistiients are 67 
soda, eai'hoiiate of soda 16*33, muriate 
of soda 11, carbonate of lime 5*64 It 
is found along with rock salt, and dis¬ 
solved in the waters of the ocean. 

OLAUBERITE, a mineral con* 
sisting of dry sulphate of lime 49 , dry 
sulphate of soda RJ. 

BLAZINO.—(See Pottery./ 

BLIMMJSR, a name given to mica¬ 
ceous eailhs. 

GIjOBULAR •'ti'uctiire 111 mineru- 
legy isi W'hcn rocks consist of balls of 
different sizes, frequently concentric 
spherical lavers. suiiietimes detached, 
at other times imbedded in rocks of 
the same kind. 

ClA/riXA. This earth was disco¬ 
vered by Vauquelin, first in the aqua 
marina, and afterwards In the eme¬ 
rald, in the winter of 1799. Its name 
is derived from its distiiitfiiisliini' clia- 
rai'ter of forming with aeids salts that 
are sweet to the ta*te. The lidiowir.g 
is Ills method of obtaining it * —Let 
10 U jiai'ts of bcr\I, or eiueiaUI. be re¬ 
duced to n fine powder, and fused in a 
*■1 Ivor crucible with ItiMt of pure pot¬ 
ash. Let the mass be diffused in 
water, and dissidved by adding inu- 
riqtio aciiU Evaporate tlie solution, 
taking care to stir it toward the end : 
mix the resiiluum with a large quan¬ 
tity of waU‘r, and filter, to separate 
till' silex. Precipitate the filtered li¬ 
quor which coiitaiiis tho muriates of 
alumina and glueina, with carbonate 
of potash; *%vasli the precipitate, anil 
dissolve it in sulphuric acid. Add a 
ceitain quantity of sulphate of pot- 
aiih, eraporatc, and crystals of niitm 
will he obt.ained. When no more aluur 
is afforded by addiog sulphate of pot¬ 
ash and evaporating, add solulion of 
carbonate of ammonia in excess, 
shake the mixture well, and let it 
stand some hours, till the glueina is 
re-dissolved by the excess of carbonate 
of aiumonia, aud nothing but the alu¬ 
mina remains at the bottom of the 
vessel. Filter the solution, evaporate 
to dryness, and expel the acid from 
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thp carbonate Of /iluoina by alight the starch, lorais i , , [ulil by boil- 

iritlon in a crucible. Thus fittcrn or ing in water, though ic 'ia scarcely, if 
sixteen per cent, of pure glucina will at all, acted iii uu by that itiiid wtien 
be obtained. Glucina thus obtarned, cold. Its habitudes and products with 
is a white, soft powder, light, iii-'ipld, the fire, or with nitiie aci<!, are nearly 
and adhering to the tongue. It iloes l,l:e i<ame as those of guni and of 
nut change vegetable blue«>. It docs sugar. U .■>|jpcnr'i to be ns ntiich more 
not harden, shrink or agglutinate by leiiiute Ironi the saline state than 
heat ; and is iufuslble. It is insolii- gum, as gum is more remote from 
Me in water, but forms with it a ltiflt*stnte than sugar. The vegetable 
allghtiy ductile paste. It is dissolved gliilcu, though it existed before the 
by potash, soda, ami carbonate of am- m aslnu-r, in the piilvei uloiit form, and 
nMinia; bnt not by pure amutotiia. It I as :tc<juircd its tenacity and adliesive 
vnites with sulphuretted hydiogeri. ijuaUtics from the \ialcr it has im- 
Its salts have a saccharine taste, witli bi!>cii, N iicreitholcss totally instdiibie 
saineuhat of astiingciicv. in thi<: fluid. It has scaniely any taste. 

GTA'G. itn iiuspissatcd jelly made W'bcn dry, it is seuii-trunsj.areiit, and 
from the parings of hides and otlier r<>scnitiles glm* in its colour and :ip« 
offals, by boiling tlicni in wafer, ]•ca^alleo. If it be drawn out thin, 
straining through .a wicker basket, ^iif- wlicn tii^t obtained, it may be dried 
feringthc hupurities to subside, <\iid by ex|io&iiro to the air; but if it be 
then boiling it n second time. The cx|Mi<.Cvi to warmtlt and moisture 
Articles should first be digested in wiiilc wet,it piitrifics like an ntiim,ai 
lime-water, to cleatmc tliooi from Mibstancc. The dried gluten applied, 
grease and dirt; then steeped in to the flame of a candle, evackies, 
watei, stirring themivell fmni time swells, and burns, exactly like a fea- 
to time ; and lastly, laid in a lu>n|>, to ther, or lueee of horn. It aflords the 
have the water iire»sed out before same products by desti active distilla- 
they are put into tlie Mnler. Some re- tiun as animal matters do ; is not so- 
coniinend, tliat the ivater shouM be luhleiii alcohol, nils, or ether; and is 
kept as neai'i) as possible to a boiling acted upon by aeid^ and alkalis, when 
heat, without xuireriiig it to enter into heated. According to liouelle, it is 
ehiillitiou. Ill this state it is poiiied the same wdth the c.iseoij** substance 
into flat frames or moulds, then cut of milk, tlluteii is found in a great 
into .4<|iiarc pieces when congealed, number of plants, Proust discovered 
and attei wards dried in a coarse net. it in aeuriu, cbestnuN, horse-chestnuts. 
It U said to Improve by age ; and tiuit apples, and (|uliices ; barley, rye, 
glue is reckoned the best, which swells u-’a-e, and beaus; likewise in the 
cAiisideral/ly without dlssolvliig by leaves of rue, cabl>age, cresses, hem- 
tiiree or four days itiiusltiii in eol'l lock, borage, saffron; in the berries 
water, and recovers its h>rmer diineii- of tiic elder and of the grape. Gluten 
aloiis and properties by dry’ing. Shreds appeal« to he one ot the most nutrl- 
or parings of volUun, parchment, nr five of the vegetable substances, and 
white leather, make a'clear and al- wheat seems to owe its supetiority to 
ino«t coUmrless glue. other grain 1i mn its containing it in 

GLUTKIC, f^V'egelable). Ifw'heal- laigcr r|”aulities. 
flour he made luto a paste, and wash- (j'NEISS. A cnmpoimd rock, con¬ 
ed in a large quantity of water, it is si.stiiig of febspar, quartz, and mica, 
separated into three distinct sub- disposed in «Iates, Iroin the predomi- 
atances; a niucillageoiis bacehiuinc nniice of the mica scales. Its struc- 
niatter, which is rc'adily dissolved in lure is culled by Woiuer, granular- 
the liquor, and may be separated from slaty. This gcognoAic formation is 
it by evaporation: staich, which is always stratified ; contains sometimes 
•uspendod in the fluid, and subsides crystals of schorl,tourmaline, and gar- 
to the bottom by ri'^ose ; and gluten, net, and is peeuliarl)' rich in metallic 
which reinaius in the hand, and is te- ores, 

'' nacious, veiy ductile, somewhat elas- GOLD, is a yellow metal, of spccifle 
%t1e, and of a brown-grey colour. The gravity, 19*3. It is soft, very tough, 

V flnt of these substances does not ductile, and malleable; unalterable 
■ntlally differ from other eaccha- and fixed, whether exposed to the at- 
mvdtlagea. The second, aamely»rmospherei or to the Btrougeet beat of 




CU&TED gneiss in I.Er.WIS 









































































































































































































GOL 


farnaces. Powerful burning mirrors 
have volatilized it; and it has been 
driven up in fiimco, in the metallic 
atate, by flame urj^'d upon it by a 
stream of oxygen gaf. The electric 
shock c'liiverlit it into a purple ozidCj 
ms may be seen by transimttm^t Ibnt 
commotion through gold leaf,between 
two plnfes of ; or hy causing the 
explORive spark of thi'ec or inoie 
square tcet ol coated glaRS, to fall 
upon a gilded Riirfacc. A heat of 
32 deg. W., or perhaps l.'JOO deg. F.. is 
required to melt it, whicli does not 
happen till after ignition. It® culoni, 
when melted, is ot a hlnish-green ; 
and the same eidoiir is oxhihited. hy 
light transmitted through gold leaf. 
The limits of the dnetility and inal- 
Icahlity of gold are not known. The 
method ol extending gold useil by the 
gold-hentevs, coiisi'<t'< in hammeiing a 
number of thin ridled plate** between 
skins nr animal membranes. By tlie 
weight and measure of the best 
M-roucht gold leaf, it is found. Unit 
one gram is made to eover squate 

inches ; and Iroiti the specilie gravity 
of tne metal, together with this ad- 
uicasurement, it follow s, that the leaf 
1 

itself is '^siuou **'" thick. 

This, however, is not the limit of the 
malleability of gold, for the gold- 
heaters find it ncccssaiy to add three 
grains ot copper in t he ounce to hai den 
the gold, which oUienvi*‘e would j*a.ss 
round the irregnlaiities of the newest 
•kins, and not over theiu; and in 
using the old skins, which are not so 
perfect and sinuotli, they proceed $o 
far as to add tw’elve grains. The 
wire which is usc<l by the lacc- 
makern, is drawn liom an ingot of 
silver, picviously giMed. In this way, 
from the known diameter of the wiic, 
nr bieadth wlien llattencd, and its 
length, together with the quantity of I 
gold used, it is found, hy computation, 
that tlio covering of gold is only one* 
twelltli part of the thickness of gold* 
leaf, tbougli it still is so perfect as to 
exhibit no cracks when viewed hy a 
microscope. So acid acts readily 
upon gold but aqua regia, and anuc- 
ous chlorine. Cliroinic acid added to 
the muriatic, enables it to dUsolve 
gold. The vinail degree of conceii- 
ii'ation, of which aqueous chluriiie is 
susceptible, and the imperfect action 
of the latter acids, render aqua regia 
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the most eonvciiient solvent for tbli 
metal. When gold is liiiinerscd in 
aqua regia, an eircive>ccnce takes 
place ; tlio solution toiges animal 
matters of a deep purple, and eor- 
rodcs them. By caieful evaporation, 
tine evystaN of a topaz roloiir are ob¬ 
tained. 'I’he gold IS pieeiidtated from 
its i^olvent by a great number of nub- 
stance**. Lime and magnesia precipi¬ 
tate it in the form of a yellowish 
powder. Alkalis exhibit the same 
appearance; but an excess of alkali 
re-ilissolves the precipitaU*. The pic- 
cijiitate of gold obtained trom aqua 
regia by the addition of a fixed alkali, 
appears to be a true oxide, and is so¬ 
luble in the sulphuric, nitric, and mu¬ 
riatic acids; fioin which, however, it 
separates by standing, or by evapora¬ 
tion ot the acids. Bailie acid preci- 
pitateo gold of a reddisli colour, very 
soluble ill tlie nitric aeid, to which it 
eumnuinicates a fine blue colour. Am¬ 
monia precipitates the solution of gold 
much more readily than fixed alkalis. 
This piecipitate. which is of n brown, 
yellow, or orange colour, possesses the 
propel ty of detonating with a very 
considerable noise when gently heatco. 
It is known by the name of fulminating 
gohl. The presence of aininou'a is 
iieceosavy to give The fulminating pro- 
peity to the precipitate of gold , and 
it w'ill be prodiieod by precijitsiing it 
with fixed alkali, fiom an sqi.-a regia 
previously made by adding sa. ammo¬ 
niac to nitric acid, nr liy pr<*c pirating 
tlie gold from pure aqua icgia, by 
means of sal ammonia, instead of the 
ainiuonia alone. The lulminating gold 
weighs one-fourtli more than the gold 
made use of, A ruiisideralde degree 
of precaution i*« necessary in prepar¬ 
ing tills siihstanee. It ouglit not to he 
dried but in the open air, at a distance 
Iroin a tire, because a very gentle heat 
may cause it to explode. Several fatal 
accidents ha\e arisen from its ex- 
plusiun, in conscqueiiee of the friction 
of ground stoppers in hoitlos contain¬ 
ing this substance, ot which a small 
poilion remained in the neck. Frl- 
minatiiig gold, when exposed by Ber- 
thnllet to a \(‘ry gentle heat in a cop¬ 
per tube, with tlie pncuinatical appa¬ 
ratus of mercury, w as deprived of its 
ftilminating quality, and roiiverted 
into an oxide at the same time that 
amtnoniaeal gas was disengaged. 
From this dangerous experimeut It )• 



CHEMTSTHV, 


awertained, that fnlminatin^ 
conniats of oxide of gold comhined 
n'lth Mnmonla. The aa’ne eminent 
pbilosoplter enuacd fulminating gold 
to explode in copp«r vessel^. Nitro¬ 
gen gaa wns diaengaguil, a few drnpa 
of Water appeared, and the gold was 
reduced to the metallic form. In this 
experiment lui infer*, tliat the ammo¬ 
nia was decomposed; that llie nitn>- 
gen, suddenly assuming the clastic 
state, caused the explosion, while the 
oxygen of the oxide united with the 
hydrogen of the alkali, and formed tlic 
water. This satishtetory theory was 
stdl tnrther confirmeii by the decom¬ 
position of fulminating gold, which 
takes place in consequence of the 
anion of the coureiilrated sulphuric 
acid, (if melted sulphur, fat oils, and 
efhor ; all which dcpiived ft of its ful- 
iiiiiiating <|u:ility, hy combining with 
its ammonia. Siilpbur.'ts precipitate 
gold from Its solvent, the alkali unit¬ 
ing with the acid, and tlie gold falling 
dmvn cotnhined with the sulphur ; of 
whirli, however, it may be depiived hy 
mndcrate heat. Most metallic suh- 
staijccB precipitate gold from aqua 
regi,-!: lead, iron, and silver, precipi¬ 
tate it of a deep and dull purple co¬ 
lour ; copper niirl iron throw It down 
in its mrtiillP- state ; Idsninth, zinc, 
and increiirv, liheirisR precipitate it. 
A pl.ati! ot tin, immersed in a solution 
of gold, affords a purple powder, called 
the purple powder of Cassius, which 
js used to paint in enamel. Ether, 
naphtha, and essential oils, take gold 
from its solvent, and from liquors, 
which have been called potahio gold. 
The gold wliich is precipitated by eva¬ 
poration of the.se fluids, or by the ad¬ 
dition of sulphate of iron to the solu¬ 
tion of gold, is of the utmost purity. 
Most metals unite with gold by fii-<ion. 
M'lth siU’or it forms a compound, which 
is pal^r in proportion to the quantity 
of silver added. It is remarkable, that 
a certain prop irtion, for example, a 
fifth part, renders it greenish. Kiom 
this cirriiinstanee, as M'ell as from that 
of a considerable proportion of these 
metals separating from each other by 
fusion, in eonsequenre of their dif¬ 
ferent specific giMvities, when their 
piopoitiiins do not greatly differ, it 
should seem, th.at tlie.r union is little 
more than a mere mixture without 
eoinbinatinn; for, as gold leaf trans¬ 
mits the green rays of light, it will 
JKI 


easilv follow, that paitielcs of silver, 
enveloped In particle.s of gold, will re¬ 
flect a green instead of a white liglit. 
A strong heat is necessary to combine 
platma with gold; it greatly alters 
the colour of the gold, if its weight 
exceed the forty-seventli part of the 
mass. Merciirx is >-trangIy disposed 
to unite with g(dd, hi all proportions 
witli which it tonus an uinolgain: this, 
bke other amalgams, is softer the 
larger the proportion of mercury. It 
softens and liquefies by heat, and 
crj'stallizcs by cooling, ^(‘ad unites 
with gold, ail'd eon*idembly impairs 
its duuCility, one-fourth of a' grain to 
all ounce rendeiiug it runinlctely brit¬ 
tle. Copper renders gold less ductile, 
harder, more fusible, and of a deeper 
colom. This is the usual addition in 
coin, and other urtieles used in so¬ 
ciety. Tin renders it brittle in pro¬ 
portion to its quantity; but it is a 
common error of cliemieal writers to 
say, that tlic slightest addition is suA- 
cient for this purpose. When alloyed 
with tin, however, it will not hear a 
red lieat. With iron it forms a grey 
mixture, whleh obeys the magnet. 
This metal is very hard, and is said to 
he much superior to steel for the fa¬ 
brication of cutting instruments. ])Is- 
mitth renders gold wliitc and brittle ; 
as do likewise nickel, manganese, 
arsenic, and antimony. Zinc produces 
the same eflfect; and, u'hen equal in 
weight to the gidd, a metal of a Aiie 
grain is produced, w'hich is said to lie 
welt adapted to form the mirrors of 
reflecting telescopes, on account of the 
tine polish it is susceptible uf. and its 
not being subject to tarnish. The 
aIIoy.s of gold w'itli moijhdena arc not 
known. It could not he mixed w'ilh 
tungsten, on account of the Infnsibiiity 
of this la<t substance. Mr. Ilatehct 
gives the following order of diflerent 
metals, arranged as tlicy dimiriisli the 
ductility of gold: bixmiith, lead, anti¬ 
mony, arsenic, zinc, cobalt, manga¬ 
nese; nickel, tin, iron, platina, copper. 
Sliver. The first three were nearly 
equal In effect; and the platina was 
not quite pure. For the purposes of 
coin. Ml. Hatchett considers an alloy 
of equal parts of silver and eopper as 
to b- preferred, and eopper alone as 
preferable to silver alone. The gold 
coins of Great Britain consist ofclcren 
parts gold and one copper. 

GON G. An Indian or Chinese gong 
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III made of an alloy of twenty parts 
tin and scventy-eifrht copper, which is 
brittle and malleable when it is tem* 
pored, and can accordingly be wrought 
easily; but it brcnincs hard, clastic, 
and brittle, wlicn it is allowcil to cool 
in the open air. It is made in tlic first 
of those states, and is afterwards ren¬ 
dered clastic and hard. If struck with 
a hard body it would break ; but if 
struck with a piece of leather, the 
souQ^ is at first very small, but by vi¬ 
bration it is communicated to tlio rest 
of the mass, and becomes a very loud 
and terrible noise. 

GORGONIA NODILIS, is a coral 
coloured red by some unknown snl>- 
stance. Its interior consists of gela¬ 
tine and carbonate of lime. 

GOULARD’S EXTRACT, is a sa- 
turated solution of subacetate of lead. 

GOUTY CONCRETIONS, have 
been found to consist of uric acid com¬ 
bined with ammonia. They are called 
chalk-stones. — (See Urinary Cal- 

CUlUM.) 

GRAIN and Seeds are composed 
chiefly of starch nr coagulated muci¬ 
lage. generally combined with gluten, 
oil, or albuminous matter; in corn 
wHh gluten, in peas and beans with 
albuminous matter, and in raprseed, 
heinpseed, lin«eed, and the kernels of 
most nuts, with oils. Sir II. Davy 
found in 100 parts of wheat sown in 
autumn. 

Of starch • - 77 

Of gluten • - 19 

In 100 ]^rts of wheat sown in spring. 
Of starch - - 70 

Of gluten - - 24 

In lUU parts of Barbary wheat. 

Of starch - - 74 

Of gluten - - 23 

In 100 parts of Sicilian wheat, 

Of starch - - 7S 

Of gluten - - 21 

Sir U. Davy examined different spe¬ 
cimens of Noith American wheat, all 
of them have contained rather more 
gluten than the Dritish. In general 
the wheat of warm climates abounds 
more in gluten and in insoluble parts ; 
and it is of greater specific giavity, 
harder, and more difficult to grind. 
The wheat of the south of Europe, in 
consequence of the larger <tiiantity of 
gHUea it contalnsj is peculiarly fitted 
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for making macaroni, and other pre- 
parationa of flour in which a gluti¬ 
nous quality is considered as an excel¬ 
lence. In some experiments made on 
barley. Sir H. Davy obtained ftom 100 
parts of full and fair Norfolk barley, 
Of starch • - 79 

Of gluten • - 6 

Of husk • • S 

The remaining 7 parts saccharine 
matter 

Einliitff has published a minute 
analysis of barley meal. He found m 
3840 parts 

Of volatile matter - 3(>0 

Of albumen - - 44 

Of saccharine matter - 200 
Of mucilage - - 176 

Of phosphate of lime,with 
some albumen - 0 

Of glutCD - - 135 

Of husk, wjth some glu¬ 
ten and starch - 260 

Of staych not quite free 
from gluten - 2580 

Of loss - -78 

Rye. afforded to Einhoff, in 3840 
parts, 2.S20 meal. 9.10 husk, and 390 
moisture ; and the same quantity of 
meal analysed gave, 

or starch - - 2345 

Of albumen - - 126 

Of mucilage - - 426 

or saccharine matter - 126 
Of gluten not dried - 364 
Kemainder busk and loss. 

Sir H. Davy ol>tainod from 1000 
parts of rye, grown in Suffolk,61 parts 
of starch, and .5 parts of gluten, luo 

f >arts ol oats, fifiiii Sussex, afforded 
lira .lO parts of starch, 6 of gluten, 
and 2 of saccharine matter. 1000 
parts of peas, grown in Norfolk, af¬ 
forded him 501 pails of starch, 22 parts 
of saccharine matter, 35 parts of albu- 
niinniis matter, and 16 paits of extract, 
which became insoluble during eva¬ 
poration of the saccharine llnid. From 
3840 parts of mar^li bcansf f-'t'eta faba) 
Einhoff obtained. 

Of starch - - 1312 

Of alimmen - -31 

Of other matters which may be 
conceived niAritive ; sucli as 
gummy, starchy, fibrous mat¬ 
ter analogous to animal mat¬ 
ter, - • - 1204 
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T,1BLE 6/th^ QuantUiri «f Soluble or JViaritive Matteri afforded ty 
One Thoumnd Parts qf different Vegetable Substanees. 

AcconniNU to biv n. oaty. 


Vegetables.' 

Whole 
quantity 
of solu¬ 
ble or 
iinliitirc 
inattei. 

Middlc'-ex wheat 

n-i.'i 

Spi mp wheat 

P-l« 

Mildewed wheat 

210 

({Iitrhted wiie.al 

6:.o 

'l'llll•k-^kinllC^l Sicilian who.’t 

i'SO 

'rirui--kiiuieil .Sicilj.in wlio.'it 

901 

Wlieal Iroiii Pidaiid 

950 

Noith Aineiicaii wheat 


Norfidk barlev 

920 

0.iM Iruni Si'olliind 

rn 

Il>e fiom VorUsliirc 


CoiiiuiiMi bean 


Dry peas 

57*1 

Potatoes . ^ 

from 200 
to 200 

Lin-red p.ike 

161 

Hed beet 

148 

White beet 

1.38 

r.ii'iMp 

99 

Cmot-; 

9S 

t'ointiKin (iiniips 

42 

Su-i>(!|.!i till nips 

1 G-t 

f'ahb.nffi* 

73 

Dionil-lea^ed clover 

.39 

Lon;:-ro(itt*d • lover 

: 39 

M'Jiifo cluver 

; 32 

Sainfoin 

39 

Lueerne 

• 2:1 

•Meadow fox-tail grass 

3.3 

fVreiinial i ye ffr.'iss 

39 

Pei tile nicadi w pi ass 

7« 

nriiphi-h iiirailiiw grass 

,39 

Crested dog's-tail pi ii«s 

3.'> 

i^piki-d fi ‘■eue grass 

19 

Swei't-sceiitcd ‘Olt gra-s 

N2 

-Sweet-scented veiual grass 

fiO 

biorin 

£4 

b’ioiin rut in winter 

76 


All tliPBP siiljstanct’s wrre £ubmit>p<1 
to cxpprimrnt preen, and in Their ra 
tuialstatee. H is ]irobal)lc that the 
orcelltrnce of the dilTercnt articles as 
f«KHl will be found to be in a pieal 
measure i»ropoiti»mal to the quantitie<i 
of Sfdiible or nutritive iiiatters they 
auord ; but still these quantities raii- 
not be regarded as absolutely denoting 


Muci¬ 
lage nr 
Starch. 

Baeeha- 
rine mat¬ 
ter nr 
Sugar. 

Gluten 
or Albu- 
iiieo. 

fiatraet, 

orinattei 

rendered 

itnoluble 

during 

evapora¬ 

tion. 

765 


190 

—m 

700 

... 

240 


I7S 


32 


520 


130 

— 

725 

... 

2.30 


722 


230 

—- 

750 


2(H1 

_ 

7.30 


225 

— 

790 

70 

60 


641 

]r» 

87 


64.5 

38 

109 


426 


103 

41 

501 

22 

35 

16 

from 2!i0 

from 20 

from 40 

— 

to 155 

to 15 

to 30 

>— 

123 

11 

17 

— 

14 

121 

1:1 

— 

13 

119 

4 


9 

90 


— 

.3 

95 



0e 

/ 

34 

1 


9 

51 

2 

2 

41 

24 

8 


.31 

3 

2 

3 

30 

4 

.3 

2 

29 

1 

3 

5 

23 

2 

3 

6 

18 

1 


4 

24 

3 


6 

26 

4 


5 

65 

6 


7 

29 

5 


6 

28 

3 


4 

1.5 

2 


2 

72 

4 


6 

43 

4 


3 

46 

£ 

1 

2 

64 

H 

1 

3 


their \ alue. Albuminous or glutinous 
maltei s have the characters of animal 
aubstancea ; .«ugar is more nourishing, 
and extractive matter less nourishinp, 
than any other prineipleB eotnpos^ of 
earlmn,hydrogen, and oxygen. Certain 
roinbinatioiis likewise ot the^e sub¬ 
stances may he more nutritive than 
others. The Derbyshire miners in win- 
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ter preter oat-e&lr^s to whoaten lir^ad; 
Undifif^ that thli hin«l nf nonrUhmPiit 
onablpp them to support their atrenifth 
and perform their labour better. In 
aumincrthcy say oat-cake beats them, 
and tiiey tiien consume the finest 
wheaten bread they can proeure. 
Even the skin of tlie kernel of oats 
prohaby has a nourishiu? power, and is 
Tendered partly soluble in the stomach 
with the starch and gluten. In iriost 
countries of Europe,"except Jlritaiii, 
and in Arabia, horses are fed with 
barley mixed with chopped straw j and 
the chopped straw seems to act the 
same part as the husk oi the oat. In 
the mill 14lbs. of good wheat yield on 
an average I31bs. of flour ; the «amo 
(Jiiantltyof barley 12lbs.. and of oats 
only 8Ibs. In the south of Europe, 
hard or th}n>«kiiin*'d wheat is In 
higher estimation Mian soft or thiek- 
skiiined wheat: the reason of which 
is obvious, from the larire epiantity of 
gluten and nutrit-vc matter it con¬ 
tains. An analysis was mmle of 
only one specimen of thin-skinned 
wlieat, so that othej specimens may 
possibly contain more nutritive mat¬ 
ter than that in the table; Mte B.ir* 
hary and Sicilian wheats, before re¬ 
ferred to, were thick-skinned wlieats. 
In England the difficulty of grinding 
thin-skinned wheat is an ubicctlon ; 
but this difficulty is easily overcome 
by moistening the corn. 

IIRAINEII, is a lixivium used in 
tanning to give flexibilitv to the skins. 
It is obtained |iy infusing pigeons’ 
dung ill UMter. 

(IRA.M.MATITE. Sec Tenmtite. 

GRAN’ATrrE. See ftrenafi*e. 

GRANITE is considered as the 
foundation rock on which slate locks 
and all secondary rocks are laid. 
From its great relative (le\itli, grniiite 
is not frequently met with, except 
in situations where it appears to 
have liecn forced throiigii Mie more 
superficial covering of the globe. 
Granite is a hard roi-k, whose consti¬ 
tuent parts are the three substances, 
qunrlc, teisparr and mica, which are 
more or less perfectly crystallized, and 
doaoly united together. The tliree 
minerals of which granite is composed 
vary much in their proportions in dif¬ 
ferent granitic rocks; and often In 
specimens from the same rock. The 
crystals arc large, or small, or equally 
iatormlxed, in one part, and in another 


part quartz or felspar greatly predo¬ 
minate. Some granites are composed 
of small grains, and have large crys¬ 
tals of felspar interspersed ; these are 
denominated porpliyntic granites.— 
Speeiinens of Coiiiidi and Scotch 
granites arc not difiicull to procure in 
Lotiilnn, as they are eoiiiiiionly used 
for jiaving-slorie*. In the torincr, the 
felspar is white, in some speciincus it 
is soft and eaithy: the iiii<'a appears 
like glistening scales whicli have a 
tarnished seini-nict-illic lustre. The 
quartz has a vitreous appearance, jnid 
is of a light grey colour. In Scotch 
granite tlie fels[iar has more rom- 
inorily a reddtih lirown colour. The 
mica IS not iinfrequontly black and 
spleiident; thi-* di>'tmgui''lies it at lirst 
sight from hornhlendc, which is some¬ 
times intermixed with this gi.ariite. 
Very small-grained granites enri 
scarcely be distingui-«lied Iron sand¬ 
stone. In general, tMspar may be 
ronsidered as forming the must abiiii- 
dant part ol granite ; it is soTn<>tiines 
in a deeomposing state, owing to the 
jiotash which freqii'‘iitiy foims a con¬ 
stituent part of this mineral. It is not 
improbable, liowpver, that vvhat is con¬ 
sidered as decompn«ing gianite, may, 
in some instaners, lie the oiigiii.il state 
t»f the rock. Granite is not strntihed. 
but is sometimes -eparated into tabular 
mas*i«e, which have been mistaken (or 
strata. It is more frequently divided 
into large masses or blocks, which 
have a tendency to assume a I'hoin- 
hnldal form. Graiiit" aNo exists in 
round masses, whicli aie comnosed of 
eoti'H'nfric •«phcrioal layers, separated 
hy granite of a less compact kind, and 
inclosing a harder central ituclcus. 
The-e globular inasves are three or 
four yards or more in diameter, and 
aro sometimes fouud detached, and 
.sometimes inibcdded In granite of a 
softer kind : probably the detached 
globes of granite were also once im¬ 
bedded in a similar rock, which has 
been deeoinposed and worn away. 
This globular structure is not peculiar 
to granite. When granite .rises high 
above the surface, it forms lotlv peaks 
ami rugged piles, wliieh at a distaiieo 
resemble imiueiise ruins. Aceording 
to the German geologists, granite is 
the lowest of rock tormations; but 
from the observations of D'Auldssoa 
In Auvergne, and of linmboldt in 
South America, aad from varioua dir« 
313 
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ctiinstancc's wo hare roason to infor 
tli.it the Honrcc ol volcanic tiros is far 
brlun- pranif. The ImkIiosI point at 
which giaiiito has boon seen is the 
siiiniint 1)1 .Mont Ulaiio, in Sivitzor- 
laiiil, the loftiest uiuiintaiii in JSuropo, 
rising ]A.6&'J feet alm^o the 1 vm*I of 
the sea, or noaily b\e tinu’H higher 
tiian any iiumntaiu in Kiiglaiio or 
tralcs. It was lirst ascendoU by Dr. 
Picanl in 1780, and alti'i wants by 
Saussuro, who has published a very 
interesting account of Ids ascent. 
(Sneiss, micaceous schist, and other 
slate rocks rest upon its sides ; and 
on the lower declivities of the nwun- 
taiii arc vast inasscs of liine-stono. 
Many of the iiioiintaiiis in the extoii- 
sivo langn of the Andes in South 
Ainericii liso mueh higher than Mont 
lllanr, butgranilo has not boon found 
there in a greater olevalioii than 
11,500 feet, an ele\atiun earcedod hy 
many of the giaiiitc mountains iii 
Europe: but the range of the Andes 
is the seat of active volcanic fires, 
which appear to liave covered the 
primary inountaiiis with an immense 
mass ot mutter elected by ancient and 
recent eruptions. In Mexico and New 
Spain also the giainte appears to be 
nearly corned liy basalt, porphyry, 
and lava, ejected trom the numerous 
volcanos wliich now exist, or hare 
existed ill those euuntrie<*. To this 
areuiiiulation of volcanic matter the 
iiioiintains in South AmiTica owe their 
superior elevation. Chiinburasso and 
('a)ainbo arc the highest mountains 
in the world ; the former rises 21,44(i 
feet, hut their summits are vast cones 
composed of volcanic prinluctions co> 
vered witli snow. Chiinhorasso is 
one mile and one hiiiuiivd and 
sixty yards higher than Mont Dlaiic. 
The general ariangeinent of the 
Andes consists, according to Huiu> 
boldt, of granite, gncisii, mica, and 
clay-slate, as In the Alps; but on 
thc'to are frequently laid porphyry and 
basalt, " arranged in the form of re¬ 
gular and iminousu columns, whit-h 
strike the eye ol the traveller like the 
ruins ot enormous castles lifted iuto 
the sky." In the eastern parts of the 
IJiiifed States, and in Canada, granite 
is seen near tho siiilace uncovered hy 
other rocks, and docs nut rise to any 
great level. The ennstajit occurrence 
of gyauire at a lower level in America 
than in Europey is» remarkable geo¬ 


logical fact. In Europe the principal 
mountain ranges are granite t as in 
Scandinavia, the Alps, the Pyrennees, 
and the Caipathian mountains. In 
Asia, granite hirmsft considerable pait 
ol the Uralian and Altaic range of 
mountains, and it appears to compose 
tho principal mountains that have 
hern examined in Africa. Ciranito 
rnntains few hodi of other kinds of 
rock, iinr is it so rich in metallic ores 
as gneiis and micaceous schist. Veins 
of tin most commonly occur in this 
rock, and tin-stone is In some situa¬ 
tions disseminated through it. Crys¬ 
tal'* of schorl, topas, and garnet are 
<ometimc« found in granite, and an¬ 
other mineral before deseribed by the 
name of hornblende is also common 
111 some kinds of granite, aa In that 
w'hich forms the summit of Mont 
lllanc. Uneiss and granite are some¬ 
times mistaken fur each other by the 
superflcial; hut they may he distin¬ 
guished hy gneiss being of a slaty 
structure. Gnei.<«8 Is soinetiniea curved, 
and a curious specimen is exhibited in 
the plate. 

GRANULATION, the uiHhod of 
dividing metallic substances into 
grains or small particles, in order to 
facilitate their combination with other 
substances, and sometimes for the pur¬ 
pose of readily subdlviiKng them by 
weight. This is done either by pour¬ 
ing the melted metal Into water, or hy 
agitating it in a box until the moment 
of critigclatinn, at which instant it be- 
eoines cotivertoil into a powder. Va¬ 
rious cnntrlvaiiceH arc ii>«ed to prevent 
danger, and insure siiecess. In the se¬ 
veral maniifaetories that require gra¬ 
nulation. ('opper is granulated for 
making brass, hy pouring it through a 
pci’loralcd ladle into a covered vessel 
of water W'ith a moveable false bottom. 
A compound metal, consisting chiefly 
of lead, is poured into water through 
a pcrforiitcd vessel of another kind, 
for making small-slmt, iii which the 
briglit above the siirlace of the fluid 
i'ei|iiiics paidiriilar adjustment. In a 
new manufactory ol this kind, the 
height is upwards of 100 feet. 

CJliAPHlTK, (pluinhagn). There 
are two «pecies, the scaly a:id the com¬ 
pact,—fSeo Hlark-lcad.) 

GRAVITV, (Specific).--(See Spe¬ 
cific (imvitp.) 

GREEK FIRE. This was an In- 
ventlou of tiie middle agesj wUich foi; 
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many yean waa kept a aecret by the 
rourt of Constantinople, and enabled 
the Greeks, lor a time, to rcs^ist the 
arms of the Mahometans. U was em¬ 
ployed in battles by land and sea, and 
on one occaainn, was the means of de¬ 
stroying a fleet employed in the siege 
of Constantinople. It eontiuued to 
burn under wal"r. The composition 
is now unknown, and has ceased to be 
an object of interest from the ineen- 
tioii of the mote formidable fire of 
gunpowder. It is thought that it was 
made of aspbaltuin, nitre, and sul¬ 
phur. 

GHESX KARTU. is the mineral 
w'tiieh furnishes the mountain green 
of llio artists ill water colours. The 
colour is durable, though less bright 
than that obtained Rom copper. '1 he 
grri'ii earth of Verona, on analysis, 
was luund to contain 53 silica, 29 
oxide ot h on, 2 magnesia, 10 potass, 
and fl water. It is found in masses, 
soft, .ind I'Mlher greasy. 

(i IlK I^NSTlINfi, a' rork of the trap 
foi mat toil, ruiisisting of hoi'iiblendo 
and ielspar, both in the state of grains 
and !iinail eiystnls. 

GHKYWACKK, a coarse kind of 
slate, winch has been so named by the 
Gerinaiis. It is liiiis described by J>r, 
Thomson:—" Greywacke is composed 
of grains of sand, winch are of various 
sizes, and soinetiniCH even approach in 
magiiitude to rolled inaHsct. These 
me connerled together hy a basis of 
clay-slate (cumiooii slate), and hence 
til IS rock derives its grey colour and 
solidity. Thuso fiagincnts arc soinc- 
tiiucs i|uartz, sometimes a kind of in- 
diiintcd clav-»l.tte, and sometimes 
flinty sl.ite. 'I'lie texture of greywacke 
becomes gradually finer and finer 
grained, till at last it can no longer be 
]a*rrcive(l, and a shaty structure suc¬ 
ceeds. It then passes into greywacke 
slate. Greywacke slate is nothing 
eNe ihnii a variety of clay-slate ; but 
it may be disiiiiguishcd fioui piiiiii- 
live slate by dilleicnt circumstances. 
Its colour is usually ash or smoke- 
grey, seldom showing that grecnisli 
or light yellowish grey colour which 
is so common in primitive sl.*ite. It 
does not shotv the silvery uninterrupt¬ 
ed Iii.«trc of primitive slate, but is 
rather glimmering from iiitersiiersed 
scales of mica. It contains no beds ot 
quartz, but very otten veins of that 
mineral. It contains no crystals of 
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felspar, schorl, tourmaline, garnet, or 
horiihleiide; nor heils of granite, 
chlorite, slate, talc, or magnetic iron¬ 
stone ; it contains petrifactions. The 
greywacke rocks are stratified : when 
not covered by any otlier formatio.n, 
they form round backed bills, usually 
insiilateil at top. and intcisectcd by 
deep vallics. It contains immense beds 
of transition lime-stone,trap, and (lint- 
slate. It is rich in ores, both in beds 
and veins, and the veins are often of 
an unt ninmuilly large size." 

GL'ANO, a substance found on 
many of the small islands in the South 
Sea, w'faich are the resort of nuincrous 
flocks of birds, partiruiarly of the 
nrdea and phnnieopteroH genus. It is 
dug from beds titty or sixty feet thick, 
ami used as a ^ alimhle' manure in 
Peru, chiefly for Indian eorn. It is of 
a duty yellow colour, nearly insipid to 
the taste, but has a powenful smell, 
partaking ot castor and valerian. Ac¬ 
cording to the analysis of Fourcroy 
and Vauquelin* about one-fourth of it 
is urio acid partly saturated with am¬ 
monia and lime. It contains likewiso 
oxalic acid, paitly saturated with am¬ 
monia and potash ; phosphoric acid, 
eoinbined w'ith the same bases and 
with lime; small quantities of sul¬ 
phate and muriate of potash, and am¬ 
monia ; a small poitioii of tat tnatter ; 
and sand, partly quartzose, partly fer¬ 
ruginous. 

GLTAG1IM, Is a gum resin, ex¬ 
tracted from a West Indian trie called 
the guiacuin officiniile. A small part 
is soluble in water, the rest in alcohol. 
It is used in medicine for syphilis, and 
other romplaints ; cliietly in rheuma¬ 
tism, dissolved in amnionia. 

GUM. The principal gums sire, 
I. The conmion giiiiis, obtained from 
the plum, tiie peach, the chevrj-tree, 
&e.—2. Gun' Arabic, which flows na¬ 
turally from the acacisi in Egypt. Ara¬ 
bia, and eNeuhere. Thin lonns a 
clear transparent inncilngc witli water. 
—3. Gum Heiieea, or Senegal. It docs 
nut greatly differ from gam Arabic: 
the pieces aru larger and clearer, and 
it seems to communicate a higher de¬ 
gree of the adhesive quality of water. 
It is much used hy ralfco-printers and 
others. The first soit of gums arc 
frequently sold by this name, hut may 
ho known hy their darker colour.— 
4. Uum Adragant, or Tragacanth. It 
Is obtained from a imaU plant of the 
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SAme name frmvtnar in Syria, and 
idiier eastpni parts. It romps to iis 
in small white contorted pirrrs ro- 
srmMinft worms. It is u-'iinlly dearer 
Ihun other iruiTia, and forma a thickei 
jelly with water. Mr. Willi" ha* found 
I hat the root of the eotumoo blue-hell, 
hyarinthiis non senptus, dried and 
jiowdeied, affords a niiieilufto. 
incf all the qualities of that fioin n^iim 
Anihie. Lord Dnndoiiald has ex- 
traeted a nmoillaife also from lieheiis. 
(>ums treated iritb nitric acid .liFiml 
tilt* acid of suK'ar, 

Glj'iM (Kl.i^tieJ.—fSee i'an»tf/t,cvr). 

GL'M RKSIX, The prinelpal irniii 
resiiik are fraiikinecn'e, seammony, 
.aNabefnI.i, aloes, ammoniac, and 
gainlio.rre. 

<; I'NroWDEH. This well Known 
po\v ler IS roiiipo-od of /.o pints, liy 
weight, ot nitie. Hi of oil iieiial, uud 1) 
of snliiliiii, ii'lmuitely l)!end'-d toire- 
ther hj long jM-tindirv in wooden mor¬ 
tars, vrith a "m.iH ipiaiitity ot water. 
Tins proportion of the materials is the 
ino-,! efteetual. But the vaiiations of 
etvciigtii in dilfereut "amplcs of gun- 
povvder are generally nceasioiieu bv 
the more or less iotim.ate division and 
inixturi; of the part". The reason of 
this n,ay be easily deduced from the 
eoii'idei atioii, that nitre does not de- 
ton.ite until in contaet with infiain- 
iiiahle matter ; wlienee the whole de¬ 
tonation will he more speedy, the more 
numerous tlie aiirfai'es of rontaet, Tlio 
^anie cause demands, that the Ingre¬ 
dients should be very pure, beeause 
the mixture of foieigii matter not only 
diminishes the quantity ot effective in¬ 
gredients whicli it reiir'esciits, but liko- 
Wi»e prevents the eontaetA hy its in¬ 
terposition. The nitre of the third 
boHing i" nsally chosen lor making 
gunpowder, ami the chiin-oal of light 
Moods is preferred to that of those 
M’hich are heavier, most probnI>l\ be¬ 
cause this ln"t, being haider, is less 
pulver.ible. 'I'hc requisite ]>nundlng 
of the materials is perforiiierl in the 
largo way Iw a mill, in whieh M'ouden 
mortars are disposed in rows, and in 
eaeb of wliich a pe-tle is moved by the 
Hthorof a watei-wheel; it is neeeii. 
sar) to moisten the mixture from time 
to lime with water, wliich senes to 
prevent its being dissmated in the pnl- 
^erulcnt form, and likeivise obviates 
the danger of explosion from the heat 
occasioned by the blowc, Twelve 


hours' pounding is in general required 
to complete the mixture ; and when 
this is done, tlic gunpowder is in fact 
made, and only requ>n‘s to be dried to 
rend(‘r it tit for use. The granulation 
of gunpowder is pcrtoiiued by placing 
the mass, while in the form of a stiff 
paste, in a wire siei e, covering it with 
a l;(>ard, and agitating the whole ; by 
this iiiciiiis it is cut into small grains 
or parts, which, when of a requisite 
ilryiies,!, may be rendered smooth or 
j;lo.s8y hy rolling them in a cylindrical 
vessel or cask. Gunpowder in this 
form takes lire more speedily than if 
it be afterwaids red need to powder, as 
may lie easily aceimiited for from the 
eirennistunce that the niflainmatioii is 
more speedily propagated through the 
interstb'es ot the grams. Hut the pro- 
ee-is of granulation ilocs itself, in all 
probabilitv, weaken the gunpowder, in 
tile same manner as it is weakcucil 
by suffering it to become damp ; for, 
ill this last case, the nitre, which is tho 
only soluble ingredient, suffers a par¬ 
tial solution ill tbe water, and a sepa¬ 
ration in crystals of greater or less 
niaiiiiitude ; and accordingly the sur¬ 
faces of contact are rendered less nu¬ 
merous. ilcrthollet found that the 
elastic jiroduct, afforded by the detona¬ 
tion of gunpow'der, consisted of two 
parts nitrogen gas, and one carbooic 
acid gas. The sudtleii extrication and 
expansion of these airs arc tbe causa 
ot the elfocts of gunpowder. 

UVl’SUM. Tills genus contains 
two species, the prismatic, and tho 
axifranglble. 

I.—Ih-iinitive gypsum, or anhydrite. 
Muriacit. Of this there are hve sub¬ 
species. 

1. Bparry anhydrite.—(See Cube- 
Spar.) 

2. Scaly anliydrite. Its constitiicnti 
an>, lime 41‘7o, sulphuric acid 5.1, iriur. 
of soda I'O. 

3. Flhroiis anhydrite. Colours, rcd| 
blue, and grey. 

4. Coiivoiiiicl anhydrite. Its con¬ 
stituents are, 42 lime, 5(i*5 sulphurio 
acid, 0*25 muri.ite of soda. 

.1. Compact anhydrite. Colour grey, 
sometimes with spotted dellneatioos. 
Hardness and constituents as in tlie 
preceding. Sp. gr. 2*9.5 
II.—Axifiangible gypsum. This spe¬ 
cies contains six sub-species. 

I. Sparry gypsum, or selenite. Co¬ 
lours grey, white, and yellow, wl^ 
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oeeasional iridesnonrt*. Its ronstitu- oocasinnally dis>covtfrcd in primary 
outs are, 33*9 limp, <13*9 {lulpliurir acid, and traii'*itiim inoutitaim : it bpIoTiifji 
21 wntor, and 2*1 lo^s : Jlucholz. more [leruliarly to scrondary !>tratitic(l 

2. Folintf’d tfiannlar jryiiMim. Co. rucks, but mav be tormpd in all situa' 
luura, wliitp, trroy, nod r.-il; snme. tions wht*rp lime and f>ulphu:‘ic acid 
times in s|inttpd oi frtri|ipd dpliiipa- e\ist near to elL'li other. Thnugli 
tioii«. I til cuiistitiii'nts are, 32 lime, gypi>uni rarely contains shells, hones 
.30 ••ulphiiric acid, ami 3S ^\uter, ar* an* aoiiietiiaea found in it: licuce it 
Cording to Kii w.'iii. Tlie tnliated and has been supposed, that suloliuricacul 
compact eypsiiin, when puie nnd ca* destroyed the traces of organization 
pable of iveidvinfr a polish, are termed in the former, which consist ot lime 
n]aha<>ter hy mfists, who l:i«hion tlicra and carbonic acid, but acted with less 
into statues ami va8C'<. Tlic coarser furae on hdiies, which contain pho*-- 
kimls are used in ai^riciilture, and are phurin acid. The IkHs ul f;vpsuin at 
converted 1o <‘iiIciniitioii into stucco. Che]lastnn,in the south of IJeihysliire, 

3. r'ompact e>p'*nin. Its coiistitu* arc 8itiiat(>il near the \ ale ol Trent, in 

ents are, 34 lime', dS sulphuric acid, 18 hills of low elevation, which may la; 
water. considered a*i forming the nortlieni 

■I. Fibrous frypRum. roloiirs, white, boundary of the vale. The. gvpsiim 
grey, :iiid red. Nolt, sectile, and easily lieds on tlie other side ol tlic vale are 
liarigilde. Its coristituentB are, 33 in liills, w'hieh form the southern 
linic, 11*13 siiipliiiiiu acid, 21 water. boundary near the junction of the 

.S. Scaly toHated gypsum. Colour, rivers Soar and Trent. 'I’lie gypsiuii 
wliite. It oi-cuis along with selenite, i.s coveroil by inarle and grave'l eon* 
at .lloiitniailre, near Paris. tainirig numerous organic iaipresHlons, 

8. Karthy g\psum. Colour, yellow* among which I collected belemnltes, 
ish ivlntc. Composed of fine scaly or graphites, joints ot the pcntacrinite, 
dusty p'artieles. and bivalve shells, wliich api>car coiii- 

Uypsiiiii has probably been formed pressed, and one specimen of a nu- 
hy Lhe (]i'i<orii|' 0 *>ition of iion pjTites, luclite. The piiucipal beds arc of con* 
which supplied the sulphuric acid that siderable thickness ; the »t(uie is com* 
afterwards iinitctl with the subjacent pact, and where it is not discoloured 
lime. As a coiitirmntion ufthis, it may by an interinixtiire of red inarle, or 
1 h* observed, that the iinirle and sand by stripes of greenish marie, it is 
over gypsum, in many parts of Eng- white and tvanslucent Thin strata 
land, contain a largo ijuantity of red of IseaitUful white fibrous gypsum 
oxide ol iron. Gypsum is distiiiguislied occur in ninrle, at Cliltoii, on the 
from lime hy its soHiicss : it does not south side of the Trent near Netting, 
oflervesce with any acid, being already ham. The geological situation of tlic 
saturated with the sulphurie. In some J>erhyRhire gypsum may he represent* 
instances iiati\'e sulphur is found in- ed as situated in the upper secondary 
teniiixcd with gs'psnin : in these rases, strata, separated from the mountain 
pruhiihly, the siilpliiirir arid has been lime by iiitcr\*eniiig co.il distrlctH on 
decniiiposed hy the presence bi animal one side, and from the stratified mag* 
or vegetable iiiultci during the ilceoni* iicsiaii lime by saiid-stoiic on the other 
position of pyrites. Gypsum has been aide. 

II. 

HAIR. From numerous experi* lime in very small quantitv. 8. Silex, 
ments, Al.Vauiineliii in!ci«, that black in a conspicuous quantity. 9. Lastly, 
hair is foimed of nine diircrciit sub* a considerable quantity of sulphur.— 
stances, namely: 1. An animal mat- The bame experim“iits slu'W, that red 
ter, whirl) romtitiitcs the gieater |>art. hair difiers from black only in con* 
2. A while eiAirri‘te oil in small qiian* taining a red oil liiRte.ad ot a blackish 
tity. Another nil of a greyish green oil; and th.it white hair dilfen 
gi«‘eii roloui. more aLiiiulant than the Irom both these only in the oil being 
former. 4. Iron, the .stale of which in nearly colourlCbS, and in containing 
the hair is niiecitaiii. .I. A tew par* phosphate of magnesia, which is not 
tieles of oxide of mangaiu'se. (i. fimnd in them. 
rhuHphatc of lime. 7- Carbonate ol H/KMATlTESf anore ofiron. 
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HARMOTOME, tlie same as Cross- 
itone. 

HAR'rSHORN (Spirit of). Liquid 
anuoouia. whick is often made irum 
the home of auUnals. ’e ooiuiuoiily so 
called. * 

HAlfYN'E, a inincralj ronvisting of 
30 silica, 16 alumina, I3'& lime. 12 sul- 

i iburic acid, 11 potash, 1 iron, and 17*6 
OSS. It is found imbedded in the rocks 
of Albanu and Frescati. 

HEAVY SPAR. This spar is di- 
vided by Professor JallIe^ou into four 
species: the tsru first he denominates 
rhomboidal baryte, or witlierite, and 

E rbinatic bar>te; the rhomiiuidal 
eing carbonate of barytes, and the 
prismatic sulphate of burytes, with 
some additional substances ; the other 
two species arc railed dipri-in.'itic 
baryte, or strontianite, and axilran- 
gible baryte, or celestine : the one 
being tbe carbonate, the oilier tlie 
sulphate of struntiles. This iiiiiieral 
is remarkable for its sperihe gravity, 
the barytes being from 41 to 4't>, and 
the Btroutiles from 37 to 3t). 

HEAT. Jty this word is usually 
understood, in coiniuon language. th« 
sensation felt from bodies ot a high 
temperature ; but in chemistry it is 
employed to express the cause of that 
sensation. To avokl ambiguity, for 
the Litter meaning the word caloric is 
employed.—See Calorie. 

HELlUTiiUPE, ii species of rhoin* 
boidal quarts, consisting of silica 84, 
alumina 7'6, and iron 5. 

UELlO'l'RUPIUM, TtiniHole, a 
plant wliich yields a valuable blue co< 
lour, much used both by the dver and 
the experimental cheniiot, called ar* 
ebii or litmus.—See Archil. 

HKLLEIiOliE, a powerful vege¬ 
table, furiiierly much ut-ed in medicine, 
but new little employed, on account of 
its |wisonoits qualities: there are two 
kinds, the white hellebore and the 
black hellebore. 

HEJMATIN. the colouring matter of 
the hematuxyloii uainpechiaiium, or 
logwood, much used Itt dyeing. 

IJEPAH SLXPHUlllS. or Liver of 
Sulphur, a name given from the brown 
colour toconibinstiona of sulphur with 
alkalies and earths. 

HEPATIC AIR, sulphuretted hy¬ 
drogen gas. 

hepatite, is a variety of lamellar 
barytes, containing a portion ot sul¬ 
phur. on aceouut ot wliicli when rub- 
oed it gives out a foetid smell. 


llOLkilTE, a mineral, specific 
vity consisting ot 27 lime, 21 car* 
boitii; acid, (i^ alumena, 6^ silica. Sti 
oxide ot ii'Oji, anil Id w'ater. 

HOiil HERO’S PHUSPliORlJS, is 
ignited muriate of lime. 

HONK, a slate used iu whetting 
edged totils. 

HONEY, beliei'Od to consist of 
sugar, an acid, and inurilage. 

HONEY-STONE, MelUte. a mine¬ 
ral, lioiii which the inellitic acid is 
oLtiiiiied. It eonsistH of 4(i inelUtic 
acid. Id alutniiia, and 39 w>i.tor. 

UOoFS (it uiiiiiiuls con>ist of coa¬ 
gulated ulbunieu. 

HORN, an animal siilistance. con- 
.listing ot eoagulaU'd albumen with a 
little gelatin. The horns of the buck 
are t a nature between horn ami bone. 

HORN SILVER, a coinliinatioa of 
chloric iieid and silver. 

HORNBLENDE. This miiieial 
forms a constituent patt of many 
rocks, and appears tn couuert the 
primaly with those of a volcanic 
origin. It is of a black or daik given 
colour; it is heavier, but less hard 
than quarts or fcLpor; it may be 
scratched with a knife, niid tlie coloiii; 
of the scratch is light green ; it yields 
a better smell when breathed upon, 
and melts easily into a black glass, 
Jlornblciido forms entire inounCaius 
or beds in niountaiiis, and is very 
commonly met with in granular 
pieces, us an ingredient in compound 
rucks; when it becomes more ahun* 
daiitly and minutely disseminated In 
them, it forms what are called trap 
and baaalt'c rocks, whose origin has 
greatly duided the opinion of geo* 
logists. Hornblende, uiid the rucke 
to ivhich it is allied, contains as under: 


Horn¬ 

blende, 

Basalt 

01*se- 

diaii. 

Lava. 

r 

Silex - 42 

44 

72 

4U 

Alainiiie - 8 

16 

12 

36 , 

Magnesia • Id 

2 

soine- 

tliiies 


Liaia • 9 


with 

>4 


1 

mag¬ 

nesia. 

) 

Oxyd of iron 23 

2U 

2 

12 

c 

6 


Soda - — 

n 

with 

potass. 

1 

Mangancbc 1 
>t'atcr fk loss 1 

6 

8 


lOU 

lUO 

lUO 

lUU 
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Therc nre tlirpe species: common 
hornblende, hornblende ilatCt and 
basaltic hoTnUliitdo. 

fiOftNS’roNK is divided into tlu-ee 
species:—1. Splintery horiivtone; it 
coRHtfts of 08 *Sj silica, 075 alurainn, 
O'AO oxide of iron, and (l‘5U water. 
The pedestal of tlie statue (»f Gus¬ 
tav us III. i< forniiMi of this 8tnii;>.-~> 
2. Conelioidal hnriistone.—3, Vl^>od• 
stone, which occurs in pieces in the 
shape nf trunks, branches, and roots. 

HUllREHAIHSH. This root in 
distillation yields an sicrUI oil. 

HOSPITAL ULUKH. a peculiar 
Dini'biit secretion. 

HIJMITE, a tnlncral. of a reddish 
brown colour, found ut Soinma, the 
mount adjacent to Mount Vesuvius. 
It was so named in honour ot Sir 
Abraham flume. 

UYAOINTU, a species of zircon. 
It contains, accoi'dlng to Klaproth, 
Zircon • • 70*00 
Silica - . 25*00 
Uzldc of iron 0*50 
IjOss • • • 4*50 


100*00 

The colours are red, brown, and. 
more rarely, yellow, green, and jrrey. 
The darker varieties lose their e<dour 
by beat, and are inadts by artists, to 
have a resemblance to diamonds. 

HYALITE, a mineral of a yellow 
and greyish white. It consists of 02 
silica, and 0*3.1 water. It is cut into 
rinif'Stoncs, 

liVURAOYLITE, the same as Wa- 
vellite. 

HYDRATES, eoin|inunds. In defl. 
nite proportions, of metallic oxides wit.*! 
water. 

HYORIODATfiS, ealts of the by. 
drodie acid, with certain bases. 

H YDRUDIO arid consists of iodine 
and bydruipen ; whiuii, wlieii in a gas¬ 
eous state, unite in equal voliimes, 
witliout vliange of bulk. Its coinposU 
tioii, by weiglit, is 8*61 iudkie, and 
O'UUOd hydrogen. An aipieous hydrio. 
dii* acll Is obtained by pissing sulphti. 
retted hydrogen gas tlirough a mixture 
of w^lter ai^ iodine, in a Woulie’a 
bottle. Salts have been formed of this 
aci‘1, with potass, soda, barytes, lime, 
strontites, ammonia, magnesia, and 
Bine. 

flYDROCHLOIllC acid is muria. 
tic acid gas, which is a eoinpouud ehlo. 
nne and hydrogen. j 
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IIYDIIOCYANIC ACID.~SeePmf 
tic jieid, ■ 

IlYDROGBN GAS. Hydrogen, by 
Itself, is alwayi hi the foitn of gas. 
It Is tlie lightest sulistancc in nature, 
at present known, being 11*4 less dense 
than romiiion air, 16 times less dense 
than oxygen, and 14 times less dense 
than azote. It was lirst discovered in 
1770 hy Mr. Cavendish. Hydrogen 
gas is a constituent of water, wnhih 
may be formed by exploding oxygen 
.and liydrogen together. Hydrogen gas 
can be obtained only from water. The 
ftdiowing mode will be found eonve- 
ilieut for that purpose: Into atubiilated 
retort put aii ounce and a half of iron 
OUngs, and pour over them the same 
quantity of sulphuric acid, diluted with 
eight ounces of water. Now place 
the beak of tlie retort directly under 
one of the ficrloratiuiis of the pneuma¬ 
tic slielf. which is to have a jar or 
bottle filled with water inverted iuHne- 
diately over it. The gas will be extrl* 
cated hi tiie retort, anil from Its levity 
will ascend in the jar, bubbling and 
displacing the water. In this way 
successive jars may be filled. Where 
it is nut convenient to use the pneuina' 
lie trough, hydrogen gas may be pro¬ 
cured, with much economy, by using a 
wash-haiid-basiu, and other simple 
apparatus. In this experiment, the 
water, hi eombination with the arid, 
oxidises the iron filings, and is 
thereby deprived of its oxygen ; for fn 
order that the metal may be dissolved 
by titr aiiid, it must be lirst oxidised, 
and fur that purpose it rapidly ab¬ 
stracts the oxygen Iroin the water, by 
which means tiie water is decomposed, 
and the hydrogen is set free. 
Hydrogen Ha* may be obtained by 

the lieeompotUion of Header by 

Aed-hot Iron. 

Another method of procuring hydro¬ 
gen gas i», by passing the atoiiin or 
vapour of water through a red-hot iron 
tube, as lollows :—Pass a gun-barrel, 
(the breech of which has been cut off j 
through a furnace, and apply the beak 
of a icturtwhieh is half lillod with 
water tu one end of it. Place the re¬ 
tort upon a stand, and apply a lamp 
under it. Now affix to the other end 
of the tube or gun-barrel, a bent tube 
connected with a receiver. The water 
passing in the state of steam over the 
Internal surface of the red^iot barrel, 
will be decomposed; its oxygen unt^ 
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tinf with th6 iroa foripiqg oxidi; of 
iron, whilst the hydrogen is set free. 
The lanic results will take place when 
nil earthen tube contiiining iron tllingg 
Is used. If the tilings wlnrh have been 
thus oxiuiseil be atterwaids weighed, 
tiicy will lie found to have increased 
ene-lhird more than tlioir oiiginal 
weight. By this experiment it is 
obvious that hydrogen constitutes one 
part of water; and il the oxidised 
Kliiigs i>e Buhiiiirted to great heat, they 
will give out the otlier coiistituent of 
water, vix. the oxygen, Which they re* 
ecived by tl.e deeuinijusition above it. 
lustrated. Hence, hv this analysis 
water is proved to be a coinpunml 
body ; and to banish all doubt of the 
really wonderful fact, that these two 
gases eoaleseu to form this salnbrioii* 
and universally supplied tluid, synthe¬ 
sis has been had recourse to ; that is, 
the two gases have been burnt toge- 
itier, nr rather, tlie hydrogen has en¬ 
tered into, and continued m a slate of 
active combustion, by a continued sup¬ 
ply nt oxygen, and the result has lieen 
the foimotion of water. Ued-hot ciiar- 
«oal likewise has the |iower of decom¬ 
posing water; and there can be little 
doubt, that when water. In riuantities 
go small as those emitted from a eoui- 
inon eiigiiie*pipe, are thrown upon 
t>ui niug liousesi the beams, ike., which 
are siilfering a rapid conversion into 
cliiii'eual, decompose it us fast as It is 
thrown upon them; thus setting im- 
inense volumes of hydrogen free, which 
.of coarse take lire as suoii as they are 
evolved, and add greatly to the eoin- 
huslion. 

In very aecurato experiments, the 
gas must bp received in jars, over 
inercuiy, and exposed to the action nt 
dry niiirtatc ufliiiie, at n low toinpern- 
ture. When it stands over water, its 
specific gravity acquires an increase ot 
one-seventh. From the great rarity of 
this gas it is use*l to fill balloons ; 
but it is not necessary to have pure hy¬ 
drogen gas for that purpose ; and car- 
hiiretted hydrogen, such as is used to 
light the streets, will do suificientiy 
well; and such was used for the bnl- 
bion aoiit up on the dav of the corona- 
thin of King George IV'. 'rbls gas is 
colourless, very euinhustiblc, and if 
pure, bums with a yellowish white 
flame. It extinguishes animal Uie. 
Combined wl^ 

it forais. ' WnteP 
•SO 


Chlorine • . • Muriatic Aehi 
Iodine .... Uydriodic Aehl 
Prussine .... Fnissic Acid 
Azote ..... Ammonia 
it also unites with sulphur, carbon, 
piiitspborup, arsenic, selluriuiii^ and 
putussiiim. 

HYUllOGUilET of sulphur.—See 
Sulphur. 

llYiiROMETER. The best me¬ 
thod of weighing equal quantities of 
corrosive vuTatilo fluids, to determine 
their specific gravities, appears to con¬ 
sist ill eiielosiiig them in a bottle w ith 
a cuniciil stopper, in tlie side of which 
stopper a flue mark is cut with a fib*. 
'I'he fluid lieing poured into the bottle, 
it is easy to put in the stopper, boeau-ie 
the rcdui,limit fluid escapes through 
tlie notch, or mai'K, and may be care¬ 
fully wiped olf. Equal hulks of water, 
ainl other fluids, are by this means 
weighed to a great degree of accuracy, 
caic beingtakeii toKcep the temperature 
as equal as po'>'>]blc, liy avoiding any 
contact of the bottle with the hand, or 
othi'i'wise. The bottle itself shews, 
with much precision, by a rise or fail 
of the liquhl in the notch of the stop¬ 
per, whether any such change has 
taken place.— See ^eci/ic iiravtfy 
and .Alcohol. 

The hydrometer of Valirerihcit con¬ 
sists of n hollow ball, with a counter 
poise below, and a very slender stem 
above, terminating in a small diiili. 
The uiidille, or half length oi the stem, 
is di-tiiiguishcd hyafino line acro-s. 
In this instrument every division uf the 
stem is rejected, and it is immersed in 
all experiments to the middle of the 
stem, by placing proper weights in the 
little dish above. Then, as the part 
immersed is constantly of the same 
magnitude, and the whole weight of 
tho" hydrometer is known, this last 
weight added to the weights in the 
dish, will be equal to the weight of 
fluid displaced by the instrument, as 
ail writers on hydiostativs prove. And 
accordingly, the specific gravities for 
the common form of the tables will bo 
had by the proportion:—As the whole 
weight of the hydroinetec and its load, 
when adjusted in djatUlcd water, is to 
the Humber 1000, &c. so is the whole 
weight, when adjusted in any other 
fluid, to the number expressing its spe- 
eifla gravity. The hydrometers, or 
peet^Uque^n of Ilamne, though in 
reality comparable. v|th each other 
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vn rabjeet in piirt to tho defect, that 
their resulta, baying no independent 
numerical ineaaure, require explana¬ 
tion to those iivho do not know the in¬ 
struments. 


Jfaume'* Hydrometer for Spirits 
Temperature, S.') Fahrenheit, or lU 
Ucaiunur. 


Deg. 

Sp. GriiiF. 

Deg. 

Sp. Gray, 

10 

•— I'OOO 

26 

» ‘892 

11 

•990 

27 

•886 

12 

•986 

28 

•h.so 

1.1 

*!»77 

29 

•874 

14 

•O/O 

30 

•868 

16 

•063 

31 

■862 

J6 

•y.'i.'i 

32 

•867 

17 

■949 

3.1 

•862 

18 

•942 

34 

•8*7 

10 

•9;w 

.Ifi 

•84*2 

20 

•})28 

36 

■837 

21 

•922 

.17 

•832 

22 

•91.6 

.18 

•827 

23 

•909 

39 

•822 

24 

•903 

40 

•817 

26 

•897 




“ With regard to the hydrometer for 
salts, the learned author of tho first 
part of the Encyciopeedia, Guyton de 
fiforveau, wlio Ity no means considers 
this an acrurnte instrument, afiirms, 
that the sixty-sixtii degree corresponds 
nearly with a specille gravity of l'H48 ; 
and as tliis iminber lies near the ex¬ 
treme of the scale, 1 shall use it to de¬ 
duce tlie rest. 

Ba-’tme’s Ilydrompter for Salts. 

Temperature, US Fahrenheit, or 10 
lleaiiinur. 


Hrg. 

Sp. Grav. 

Deg. 

Sp. Grav. 

b 

1-000 

39 

— 1.373 

3 

1-020 

42 

1-414 

6 

1-040 

45 

l-4.')5 

9 

1-064 

48 

1-600 

12 

1-089 

61 

1-647 

I.*! 

1-114 

64 

l‘(id4 

IS 

1-140 

S7 

1-6.19 

21 

1-170 

60 

1-717 

24 

l“.:oo 

63 

I-779 

27 

l-2;w 

66 

1-848 

30 

1*201 

69 

1-920 

33 

1-296 

72 

2-000 

36 

1333 



It may 

not bo amiss to add, how- 


ever, that in the IMiilo'^ophieal Maga¬ 
zine, Mr. liiiigley, the assay-master of 
the mint, has given the tollowlng 
numbers as the specific gravity of nitric 
arid, found to answer to tiic degrees 
of ail areometer of Hainnc liy actual 
trial; temperatuic about60deg.Fahr, 
J)ut his appears to have beea a dlf- 
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ferent instrument, as it was graduated 
only Irom 0 to 60 deg. 


Deg. 

Sp. Grav. 

Deg. 

Sp. Grav 

18 

-1 1.160 

36 

— 1.3.33 

20 

1.167 

37 

1.342 

26 

1.216 

38 

i.:i.60 

28 

1.23:1 

39 

. 1.368 

2U 

1.160 

40 

1.367 

30 

1.267 

41 

1.383 

31 

1.2/5 

42 

1.400 

32 

1.2S3 

4J 

1.416 

34 

• 1.300 

46 

1.436 

36 

1.312 




Tlierc are a variety of bydivimeterf 
used for determining the strength of' 
ardent spirit. See Alcoltol and Dis- 
tt nation, 

liYDHOPMANB. This mineral Is 
a kind ot opal, and has the remarka- 
lile property that when immersed in 
water it wi:l appear transparent. It 
has been called wculus mnndl. Vert 
clear and pure water ought to ho used, 
or otbcm'isc the pores will be filled' 
with cartliy particles, and it will cease 
to be tranMarcnt. 

llYDIiOPilOSPHOROUS ACID.fe 
obtained irom phosphurct of barytes, 
by pouring water upon it, and waiting 
till the phosphuretted hydrogen be 
disengaged. To this sulphuric acid is 
to be added till the barytes be preci¬ 
pitated and the supernatant liquor is 
hydrophosphorous acid. 

HYJJROSULPHURET8. Sul- 

f ihiirctted hydrogen comblued with sa- 
iflable bases. 

IIYURUTRIONIC ACID. Sul¬ 
phuretted hydrogen. It is callcdi hy- 
drosulphuric acid by M. Gay Lussac, 
from its possessing acid properties. 

IIYDROSULPHURIC ACID and 
HYDROSULPllUROUS ACID. Set 
Sulphuric and Sulphurous Acid. 

HYGROMETER. It is very fre- 
quently necessary in experiments in 
chemistry and natural philosophy, to 
know exactly the quantity of water 
which exists at the time in a state of 
vapour in the atmospheric air or in a 
gas. If there wera any certainty of 
this quantity being carried as tar as 
saturation, it would then be very easy 
to estimate it, since the temperatura 
being given, its elas^tic force might be 
calculated by the theory of Mr. Dalton, 
and its weight by the experiments of 
M. Gay Lussac. But when we have 
no knowledge of the state of the at¬ 
mosphere or of the gas tfiade use of, 
it is necessary to ceefc otiufr means to- 
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aB4«rtain th« quantity of water which 
Is found in vapour. Such is the ob* 
jectofthat part of philosophy which 
is called hygrometr)'; the greater or 
less quantity of vapour which the 
gases contain, constitutes what is 
called hygronietrlcal state, and the 
iii*ttrunients tlttcdforasi'crtainiiig this 
state, are called hygrometers or tiy 
groseopcs. Almost all hygrometers 
are founded on the variation of the 
volume which organic substair.';es ex¬ 
perience by the introduction nr abstrac¬ 
tion of vapours. Every one kiioivs 
the difference of elasticity which ex¬ 
ists betivecn a piece of wet parch- 
mont and a piece of dry parchment. 
The strings of catgut employed In mu¬ 
sical iiistrutnents change their elas¬ 
ticity and tone, according to the hu¬ 
midity and tone introduced into them. 
They untwist and become shorter, be¬ 
cause they augment their thickness. 
Tbfl beards of many plants experience 
this effect in n very remarkable iiian- 
ner, sti that if one of them be fixed 
perpendicular to a piece of pasteboard 
tor its base, and thou be pasted per- 
pendienlarly to its other end, a small 

{ dece of paper perpendicular to it$ 
ength, tile twisting which this beard 
experiences by the variations of hu- 
uii'iity and diyness, is sufficiently 
great to mark liy the needle on paper 
very great arcs. It is this principle 
applied to catgut tiint there are made 
those little figures which shew by 
llieir inutions, dry wesitlicr or rain. 
Amongst the substances possessed of 
these hygroin Ctrl cal properties, there 
arc none luoro sensible or more con¬ 
stant ill tbeir propeities than hair 
dipped ill a solution of potass, wliich 
clears them of the grease with which 
they are covered in their natural 
■tale. Tlic hair alter this prepara¬ 
tion, shortens iiy dryness, and length¬ 
ens by moisture, wliich docs not pre¬ 
vent It also from being Icngtliened by 
tbs heat and shortened by the cold, 
but in a proportion uiucli less. Saus- 
sure made use of hair thus prepared 
In the construction of an hygrometer 
which bore his name, and wliich en¬ 
abled him to make rescarclies of this 
sort with an exactness before unknown. 
TlicjM|ier end of the hair is fixed 
by a na): which keeps hold of it. The 
lower end !■ fastened in the same 
manner to the circumference ot a 
very moveable pulley, which ia drawn 
332 


up by the hair, and down by d lii^e * 
weight. When the hair is snorteiicd 
it makes the pulley turn in one direc¬ 
tion ; and it U be lengthened the 
weight makes it turn in the. opposite 
direction. The pulley, as it turns 
round, moves a long needle, which, 
by its mofioiis mi the arc of a gradu¬ 
ated ciitle, indicates the shnitoning 
or lengthening whiidi tlio hair under¬ 
goes ill coiiscipience of the \ ai iations 
of the surrounding air. If this hygro- 
iiicter he shut up in a iiuiiouicter 
filled with air, or witli any gas, of 
wliirfi tlic sides arc wetted with water, 
tile needle will soon he seen to iiiovr 
upon the division, as to amioiiurc 
the Iciigllieiiing ot tlic hair ; at last it 
stops at a certain hound ary ; then, 
if this liygromctci be removed' to ano. 
thrr inaiioiiictcr wlicrethc air within 
it has been for sonic days enclosed 
along with some drying substances, 
the needle is soon seen to go back¬ 
wards, as naturally arises from the 
shortening of the hair ; after which, 
it again stops. Whatever be tlie tem¬ 
perature at which the experience is 
made, provided tlio manometer be sa¬ 
turated by watery vapour, or he coin- 
pletcly deprived of it by desiccation, 
these points at whicli the needle stops 
are always the same. Saitssure Calls 
one of them the term of extreme dry¬ 
ness, and marks it by U ; he denomi¬ 
nates the other the term of extreme 
humidity, and marks it by IU<1[; then 
dividing the arc, wliirh they compre¬ 
hend, into 100 equal parts, each of 
these parts furnishes him so many iri- 
termediatc degrees of humidity. Mr. 
Leslie, by a sliglit modification of his 
differential ttiermoinetcr, makes it 
serve the purpose of an hygrometer; 
for If one of tlie balls he covered with 
silk, and then moistened adtli water, 
the rate of evaporation will be shewn 
by the degree of cold produced, as in¬ 
dicated by the descent of tlic liquid in 
the opposite leg of the instnioieqt 
The drier the air. the quicker will be 
the evaporation, and the greater the 
ef^ct in moving tlie liquid within tho 
instrument. An ingenious hygrome¬ 
ter was constructed by Mr. Wilson of 
Dublin. It consists of the urinary' 
bladder of a rat or other small animal, 
into which a thermometer tube is in¬ 
serted, the bladder being afterwanis 
filled with mercury aim tied firmly 
over the tube with a silk thread. The 
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f toint of cxtreiQe molstare ii tnken by 0 being placed at the point of extremt 
tuiDQi sing the bladder in water of (iie dryness, and 100 at that of extreme' 
temperature of OU Pahrciihrit, and moisturfj 

that of extreme ilryneos by enclosing J-IYPBR.STENE. Labrador Schil • 
the bulb in air dried by eontaot with lerspar. It has a beautiful copper red 
raneentrated sulphuric arid. The in- colour when cut and polished into 
terral is divided into 100 equal paits, lingstones and brooches. 

I. 


JAHE. Sec Nephrite. 

JALAP, a root m hich is used in ine- 
dieiiic as a purgative. According to 
Dr. Henry, three kinds of jalap yielded 
as lullows: 

Jalap Jalap Jalap 


Resin, 

legor. 

60 

sain. 

48 

pique. 

72 

Extract, 

75 

140 

125 

Starch, 

95 

102 

103 

Woody fibre. 

270 

210 

200 


500 

500 

500 


JARfiON. the same as Zircon. 
Cousidcriiig the numerous barbarous 
names intiocluccd by tlie Germans 
and their imitators into mineralogy, 
it is not unsuitable that such a term 
as this should have been one. 

JASPER. This beautiful mineral 
is rlassed by Professor Jameson as a 
species of rliotnboidal quartz. There 
aie hve kinds: Egyptian jasper; 
striped jasper, porcelain jasper, com¬ 
mon jasper, and agate jasper. The 
jaspvis have bright and Lieaiitlful co¬ 
lours, and may be cut into ornaments, 
and l»ear a fine polish. 

ICE. See Caloric and tVaJter. 

ICELAND SPAR. Boe Calcareout 
Spar. 

ICK-SPAR. A kind of felspar. 

H'AITUYOPHTHALMITE, or fish- 
eye. Sec ApophplUte. 

ICHTHYOCOLLA. Fish glue or 
Ising1:i9*> 

IDOCRASE. Sec Vemvian. 

JELLY made of currants and other 


fruits, consists of mucilage and acid. 

JENETE. See Lievrite. 

VIST Pthal 

IGNIS FATUUS. A luminous ap¬ 
pearance or flame, Irequently seen in 
tlic night in dilTorcnt rountry places, 
and called In England Jack-witU-a- 
luntern, or Will-with-the-wisp. Jt 
seems-to be mostly orcasionrd by the 
extrication of ubospburus fruin rotting 
leaves and otiicr vegetable matters. 
It is probable that the motionlcsp 
ignes fotui of Italy which arc seen 
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nightly on the same spot, arc produced 
by tlie flow combustion of sulphur^ 
emitted through clefts and apertures 
in the soil of that volcanic country. 

INCINERATION. The coinbus. 
tlon of vegetable or animal substances, 
for the purpose of obtaining their 
ashes or fixed residue. 

INCOMUUSTIDLE. In the ar-, 
tide on combustion we have shown 
that there are substances which will 
not undergo that action to whatever 
heat they may be exposed. There are 
many substances of vegetable origin, 
of common domestic use, which it 
would be of the utmost importance to 
render less liable to be set on fire, if 
they could nut be rendered ineom-' 
bustible altogether. If muslins, and 
other cotton goods, be dipped in a 
weak solution of potass, they will be 
less likely to burn ; but the objection 
is, that by the attraction of moisturo 
from the atmosphere, they would t>e 
less agreeable. It has also been 
found, that solutions of muriate, sul ■ 
piiate, phosphate, and borate of am¬ 
monia, with borax, render cloth in¬ 
combustible. Acidulous phosphate of' 
lime has the same effort. Linen, 
muslin, wood, or paper, dipped in a 
solution of this salt, of the spocjfia 
gravity of 1*26 to 1*30, are roinplotcly 
ineonioustible, and may be charred by 
intense beat, but will not burn. Seve¬ 
ral experiments were made at Vonlca 
in 1807, by a MonsicuT Gonzatti, with' 
a liquor, which being thrown in a 
small quantity on any romhustible ar¬ 
ticle on fire, has immediately extin¬ 
guished it. A few drops only, being 
tlirown on a quantity of resin and oil, 
winch was burning, the firp was im¬ 
mediately extinguished i and it wa«, 
said, that a layer of this cnmpositioli 
being spread upon any wood work, it 
was entirely safe from combustton. 
The inventor would riot hiake 
the preparation of his ooitipoipini» 
but ft wae, v^ry toyobably, a solution' 
of alum, potasif am tUIIo!, A com.^ 
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mittfc, appcxhited by the Itoanl of another piero of bot iron to bis heel 
Ordnance, inspected n niavbine in> and hi** loi>t, from witrnre atvo na- 
Teritrd by captain Manln*, for tlie ex- tended siieli a thick and dian^icoablo 
tinrtion of fire by an anti-plilopistie vapour, that aiv eyes and lungs uere 
Iluid, at the coiniiiittce rouui,Wooiwicii iumcIi aifeetud thereby, flu also hehl 
luirrnrks. lie showed titat it could be between his teeth a piece of non, 
instantly applied (being kept ready which, althouiih inn red, was i-ufiiei- 
loaded) to fires which w'ere so situ- ently hot to burn, fie had giten out. 
ated that a eominiin fire-engine w'oiild tliat he vt'otil'l drink half a glass of 
be of 111) service : fur in«taiiee, in the boiling oil; IniC 1 did nut liiid tliat he 
back apartments of a housct or under could take any such doxe, an t I tnily 
the deck of a vessel, lie explained the saw tiiiii take tvithiii his month about 
nature of the iluid which the lAnelaiie tlie <|uartcrof a spoonful. U was also 
Was cliarged with ; it coiicists of lime reported, that he had waslied ins face 
With putiish, and a certain ijnantity of and iiands in boiling lead ; hut he coii- 
watcr. aud niigiit be made in two tented hiinsclt betoie me, w'th qiiiekiv 
ininutes ; on ship-buaid a cask of it dipping the ends ol Ins lingers in the 
might always be in readiness, besides melted metal, and putting a small 
tbe machine beiiiir charged with it. quantity tliereof on bis tongue, alter 
To exhibit the exlraurJinary efTeetsof wdiich he applied a piece ot hot iron 
the anti-pliIogi>tic ingredients, he im- to his tongue, seemingly without any 
morsed in it a qimntity ot hemp, can- inronvenienec ; while repeating this 
ras, and deal w'ood, which are the experiment several tiuies, I el>‘arlv 
moat coiiit)Ui>tible materials used in a perceived bis tongue to he covered 
^ock yard ; he also immersed the same with the appearance of a gieyish skin, 
materials in common water, and ap« similar to that of a peisun having a 
plied a eeitain beet to each ; those fever, 

winch Imd been dipped in the nnti- *‘ Another of his experiments was 
phlogistic, fluid would not burn, and that of tbriisting a thick golden pm 
those dipped in common water blazed through the skin of his arm, winiout 
immediately, lie ai«'0 sprinkled some feeling the least pain. In this proof 
hem]) with the fluid, and some with of his iiiscnsibihtv, I observed, that the 
eommon water, winch had the same pm went through his skin with great 
effect: that sprinkled with water diflieulty, and required as mueh Tot ce 
biiirncd, and the other did not. Ana- as if it had been applied to tanned lea- 
logons to tins mode of preventing Iber. 

coinbtislioii, is that uxed by fire-eater.s, Instead, therefore, of uselcssiy 
and other iiiiraele-mongcrs of the wasting time in simple rnnjectuie.*, I 
fame deseriptlon. M. Svmentiua, a resolved to adopt the l»estc‘xpcriniL>ntal 
chemist ot Naples, having nio.it ingc- art*, trying ua invaclf the act,ou ot all 
niously detected the mode used by a the means proper to benuinli the euta- 
Mpanisli exhibitor of this sort, has ncous nerves, and to elotho tliu skin 
given to the world a very interesting with a subotaneo whioli was a non¬ 
detail of tbeso exploit*-, vritli his own i*oiiiiuctur of ralorio. Few siibstanres 
diseoreries on the subject. We pre- bcloiiglug to eheiuical coiiipuHitions 
sent the reader with this narrative in R)ipe.areil to me proper tor this pur- 
the professor's own words, as reported pose. The shai'ti sensation w'hich was 
in the Muniteur Univcrsclle, for No- excited by the vapour, disengaged hy 
vember fi, IHOI). the contact of fire with the incoui- 

" Tiik iNCOMnusTinLE Man. biistihle niPiuhraue. and tlin chemical 
*• Sfgiiior Lionctlo^ eomineiiccd his reason, induced me hrit to have rc- 
tyicks oy putting on his head a slcndei roiirse to acid substances, and to some 
riof, or hoop, of red-hot iron, and of the acidulous sails. 

Viiiieh to all appearaiieo made no im- "These essavs with the acidulous 
rrc^slen on lila hair; but when the salts, and nluni in particular, wore 
hoop ot iron came in eontaet with the only the rudiments of a knowledge of 
hair, a thick vapour was seen to as I ho phenomenon, the exauiination of 
eend, lie then took another |iiece of wh''ati was still incomplete. An aeei- 
red-hol iron and passed it over the <lsnta1 combination afterwards iii- 
whole length of hU arm and leg, aud duced mo to undertake a' ue%v series 
ho applied for a considerablo time of experunents by which 1 inlgtit bf 
354 
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^naltlrO to ^rive a more dear explana* 
tint! of all the more diflficiiU operutiunii 
f!Xt‘fiutcd hv thin reported iiiroinbiuiti* 
bl-> man. Wishiiiir to examine if wayb¬ 
ill the almost iiicumbustibU' part (ren¬ 
dered 80 by the action of almn),\voii1d 
make it ln'>u tiiu quality it liad ac- 
iiniicd, I rubbed Jt with hard soap, 
llicii washed and dried it with a rioth, 
and then applied a piece of red-hot 
iron, f was then nnieh siirpriscil to 
t'lid, that the skin of that part not only 
preserved the same nisonsibilitv, hut 
wan even stronger than at lirst. I 
o^nin riihhed the same paitwith sonp, 
without wipiiip it. with tlic eloth, and 
]>a«>8ed >'\or it the led-hot iron, \vith- 
out feeling the least elfect ol Inirning, 
or even ol slnfting tlie hair. Tlcineiii- 
beniig the rriibt wliicli I had ohserveil 
on the Are-eater's toiMriie, I i»as detcr- 
ridried to mb mine* witli the same sort 
of soap, and it fully answered tlie de¬ 
sired purpose, beginning Arst with iron 
allghtly heated, and raising tlie heat 
gradually until it was red-hot. I made 
a soft paste of .soap, trituiated in a 
mortar, w'ith watei saturated by acidu¬ 
lous sulphate ot alumine and potass ; 
and spreading this composition on my 
tongue, tlie experiment completely 
S'leccedod Still more simple 1 f^ound 
the process ot Arst bathing the tongue 
with siilphuieoiis acid, and afterwardr 
rubbing it often with a piece of soap. 
'I'lie oxperiiiicnt ««ueceedefl still better, 
when after bathing the Uuiirue with 
this acid, I covered it with a thin stra¬ 
tum ol sugar redueed to iinpalpahle 
powder, and rubbed it aflerw'aids with 
the coap 111 the same niauiier. 'The 
sugar, in this case, like a mordant, 
made a greater quantity of soap ad -1 
here to the tongue. Of all the known 
eubatanc's, ouap is that which iicst 
merits the nniuc of rcstrainer of ca- 
larie. 

" From these experiments 1 pro- 
floeded to that with the boiling oil, 
putting at Arst a vury small drop, con¬ 
siderably heated, on iny tongue, and 
alterwarda Increasing the quantity 
and beat. Titis experiment was also 
satislactiiry: the oil put on the tongue 
thus prepared, iiioilc a hissing rioise, 
similar to that made by red-hot iron 
when brought in contart with a humid 
body ; after the hUsing, the oil ceased 
to be hot, and was easily swallowed. 
From all these faatH I am led tQ <to* 
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count as follows for the phenomena 
exhibited by Lionetto:-^ 

“ I. The hair over which he passed 
the hot iron had been hrst batli^ with 
a solution of aliitn; and hence, the 
origin of the vapour which arose from 
his hair. 

" S. The hot iron with which he 
ruhhod his legs and arms produced n« 
had elfucts, from a similar preparai* 
tion being used. 

It. Tlio same reason w'ill also ap- 
]iTv tif the experiment w'ith his foot, 
aitliough the contact with the iron 
wa<i much longer ; but it is u'ell known 
that tlie foot the most callniis park 
of the human body. 

" 4. With respect to tlie boiling oil, 
we will niiniiU'ly follow Jiiouettox ex- 
peiiments. lie took the oil from the 
Are, and to conviuce the audience of 
its high teiiiper.atiire, he threw thereiu 
a quantity ol lead, which melted ; but 
it is only reasonable to conclude, that 
this was a mere stiatagein to cool the 
ml. Of the oil thus cooled, he took 
barely a quaiter of a spoonful, and 
this he let dexterously fall on his 
tongue only ; which was perhaps pre¬ 
pared in »ucii a manner, that it in 
mediately cooled the oil, which w'at 
then swallowed scarcely tepid. 

" 5. The experiment of liie melted 
lead, in which he occasionnllv dipped 
his Angers, and put a very small 
quantity, not in hi*! mouth, but on hii 
tongue, ran easily be accounted tor in 
1 the same wav." 

1NTU.MUL'ST1BLB CLOTH. S«« 
AnheKlug. 

INOIOO. A blue colouring matter 
oxtract'*d from a plant called Anil, er 
Mie Indigo plant. In the preparation 
of this drug, the herb is put into a vat 
or civtiTii, railed the steeping trough, 
and there covered w'llh water. The 
matter begins to ferment hooucp or 
later, ace^irdlng to the warmth of the 
weather and the mntiinty of tiio plant} 
sutnetimes in six or eight hours, and 
sometimes iu not less than twenty. 
The liquor grows hot, throws up a 
plentiful froth, thickens by degrees, 
and acquires a blue colour inclining 
to vi'o!<d. At this time, without touch¬ 
ing the herh, the liquor impregnated 
with its tincture, is let out by cocks 
in the bottera into another vat placed 
for that purpose, so as to bo coro- 
maoded by the la the seeoad 
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rat. called the beating vat, the liquor 
otrongly and incesaantly beaten with 
a kind of bucketa fastened to poles, 
till the colouring matter is united into 
a body. As soon as it is judged, from 
the blue colour of the liquid, that the 
beating is sufficient, it is left at rest 
for two hours ; after which the clear 
liquor is drawn off hy cocks in the side 
of the rat, and the blue part is dis- 
chargcil by another cock into a third 
vat, where it is suffered to settle for 
some time longer ; then conreyhd in a 
half fluid state into hags ot cloth, to 
strain off more of its moisture ; and 
lastly, exposed to the air in the shade 
in shallow wooden hnxe.', till it is tho¬ 
roughly dry. Itcrgman examined this 
drug. 'll«'h)uiid, tliat oiic-ninth |>art 
of the indigo was taken up hy boiling 
it in water. The parts dissolved were 
paitl\ mucilacinotm, partly astringent, 
and partly saponaceous. The solution 
of alum, and of sulphate of iron as 
well as nt copper, precipitate the as¬ 
tringent portion. Ilergniaii mixed one 
part of well piilrerixed indigo with 
eight parts nt eolomlcss sulphuric 
aeid, of the specific gravity of 1,900, 
in a glass-ve-sci slightlv closed. The 
arid very quickiv acted uyion the in¬ 
digo, and excited iiiin-h heat. After 
a nigesti'jii of twenty-four hours, the 
solution xvas effected ; but the mixture 
Mas opaque and tilack. If the sul¬ 
phuric acid he first diluted in the ua- 
tcr, it attacks only tire euithy principle 
which is mixed with the indigo, and 
some of the niiiciinginous parts. The 
fixed alkalis saturated M'itli carbonic 
acid, separate a very fine blue poM’der 
from the solution of indigo, which is 
deposited very slowly. The concen¬ 
trated nitric acid attacks indigo with 
BO much activity, as to sot it on fire. 
The muriatic acid by digestion, and 
even boiling upon indigo, takes up 
only the earthy matter, the ii on, and 
a little of the extractive matter, which 
gives it a brown colour, hut in no re¬ 
spect attacks the hliie colour. Pure 
or caustic fixed alkali dissolves some 
matters foreign to the colouring mut¬ 
ter olf the indigo, but acts vci y little 
Oil tlic colouring particles. Pure vo¬ 
latile alkali has nearly the same effect. 
Precipitated indigo is speedily dis¬ 
solved in the cold in the alkalis, whe¬ 
ther fixed or volatile, if pure or caustic. 
The blue colour ia gradually changed 


to a green, and at last destroyed 
Bergman concludes, from his analysis, 
that ItKI parts of good iiuligo contain 
of mucilaginous mifttcr •‘uparphU* liy 
water 12. rcsinou.s matter soliilile in 
alcohol 6, earthy matter tak>‘ii up by 
the acetic acid, which docs not attack 
the iron, here, in the rtatc ol oxide 22, 
oxide of iron taken np hy the muriatic 
acid l.'t. There remained 4/ parts, 
which arc llic colouring inatti'r. nearly 
in a «-tatc of purity, and afforded hy 
distillation, carhoiiic acid 2. alkaline 
liquor K, cmpyreuinatic oil 9, coal £j. 
The «oluliihty of indigo in alkali^, ap¬ 
pears to be produced hy the ahstrac- 
tion of part of theoxjgon it had al>- 
1 sorbed. This a|*piMrs to be well 
1 cstalilished Ironi the experiment of 
Bergman, wherein equal wciglits of 
sulphate of iron and indigo, and dou¬ 
ble tiic weight of lime, are mizeil to¬ 
gether in water, and produce a solu¬ 
tion ot the indigo in the lime-water. 
But if the iron ot the sulphate he 
pre\iously oxidised to a higher degree, 
by boiling it in much water fur several 
hours, and subsequent exaporation, 
the solution will not be effected, he- 
eau.<ie the precipitated iron is no longer 
disposed to ab«orb oxygen. Or again, 
if indigo be added to a solution of 
raustic fixed alkali, and orpiinent be 
added (which consists of arsenic and 
sulphur), the indigo is soon dissolved, 
and takes a greeoi colour. If the ar¬ 
senic corresponding with the orpiment 
he only added, tiie liath will never be 
fit for the dyer; but if the quantity of 
sulphur it ought to contain, be added, 
the appearances of solution will 
speedily be had. It follows, there¬ 
fore, that indigo rontains oxygen in 
its n.atural state : that in this state it 
will not unite with lime or alkalis i 
but that substances capable of depriv¬ 
ing it of part of its oxygen, render it 
soluble in lime or alkalis ; and lastly, 
that the natural state of the indigo »' 
restored by the contact of oxygen 
which it absorbs. In this last way it 
is, that the blue dye is effected. The 
piece comes out of the vat of the same 
colour as the solution, viz. green : 
hut becomes blue by exposure to the 
air. The alkali, or lime, is carried 
off by the M'ashing, and the Indigo re¬ 
mains combined with the stuff, hy tliis 
means dyed. According to Rr, Thom¬ 
son, indigo consists o( 
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It Is rrmarknblr there is no hydro- 
fren tnthi9ve{rctahle'*u])Staiice. Jlluc 
Indian apin'onrhes to the nature of a 
Roliliablc base ; but deoxidized indigo 
seems to possess and powcis by being 
apablc of iin.ting with akalis and 
alkaline earth. 

lNl)rilATEJ> MUD. The Amc- 
riean volcanoes discharge torrents of 
mud which seem to be strongly im- 
pregnatcil with iron. It has been said 
that .similar (orients have issued from 
Etna and Vesuvius, but it is supposed j 
that tlie appearances have arisen from 
melted snow. The grand volcanoes 
of Cotoparsi, Tuiigarunga, and San- 
gay in South America, eject prodi¬ 
gious quantities of mud, and what is 
more reniark.able, prodigious qiianti- 
ties of flsh, so as to infect tlie air 
with putrefaction. These fish appear 
to bo little injured, and are the same 
with those found in the rivulets at tlic 
bottom of the volcanoes, being a pi- 
inelnde>> siluriis fiomtwo to four inrhes 
ill length. These muddy cruptio.ns 
become fertile clay, and are very pi o- 
duciive. Ferrara gives an Interest¬ 
ing account of a muddy eruption at 
Macalnba in Sicily. Sometimes 
this phenomenon appears with im¬ 
mense forre. Tlie iiifiabitants of the 
neighbiiiirhood still remember srith 
tenor the enipMoii of 1777, one of the 
most \ inicnt yet kiion-ii. On the 2!)th 
of Scptemlier, were flist heard Orend- 
fnl benowinifs all around, the whole 
eartli shook to the distance of some 
miles, and Irom the niids't of the plain, 
iu which was formed a vast gulf, arose 
to the height of about one hundred 
feet, an Immense eolunm of mud, 
n hteh .at the top, and abandoned by 
the iiitpulsive lorcc, assumed the form 
of a large tree. The middle 'vas 
l^orined or stoiiCb of all kinds and sizes, 
whieh darted vioieelly and vertic.ally 
within the bodya>f the column. This 
terrible explosion lasted half an hour 
when it became quiet, but after a few 
minutes re*umed its torce, and with 
these intermirtence*. continued all the 
day, but the smoke lasted all the 
night. During the time of this phe- 
iioiiienon a pungent odour of sulphur¬ 
ated bydfogen gas was felt at n great 
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distance, to tho BUi prise of all the in¬ 
habitants, who did not dare to ap> 
roach Uiis spot ou account of tho 
orrihle noises. lint many came tha 
following day and lound tliat tlic nevr 
great orifice had ejected several 
streams of liquid chalk (creta) which, 
had covered with an asliy cnist of 
many feet all the surrounding space, 
filling the cavities and chinks. Tho 
hard substances ejected were fiag- 
ments of calcareous tufo, of ci^stal- 
lized gypsum pebbles, ot quartz and 
iion pyrites, which had lost theirlustre 
and were broken in pieces, ami all 
these substances form the outward cii- 
cuit at this day. The unpleasant 
smell of .sulphur still vuntiimed, and 
the water which remained in the hole* 
continued hot for many months, whilu 
a keen soicll of burning issued fioui 
tho numerous orifices around the 
great gulf, which was now completely 
filled. Indurated mud and eruption* 
of mud are found iu the island of 
Iceland. 

INK. Every liquor or pigment used 
for writing or printing, is dibtingiiish- 
ed by the name of ink. Common prac¬ 
tice knows only black and red. Of 
black ink there are three principql 
kinds ;—I. Indian ink ; 2. PiuiU'rs' 
ink ; and Writing ink. Tlie Indian 
ink is used in China for writing with 
I a bruKh, and fur painting upon the 
! “oft flexible paper of Chinese niaiiii- 
I facture. It is asceitaiiieil, as well fioin 
expcriinciit as fioin iiiformatiou, tiiut 
‘ the rakes of this ink are iiiaile of 
I lampblack ami size, or aniniiil glue, 
n itii the addition of perfumc«i or other 
substaiiees not essential to its quality 
ns an ink. The fine soot from the 
fiaine of a lamp or candle, received by 
bolding a plate over it, mixed with 
clean size from .“iireds of parchiiient 
or glovc-leathcr not djed, will make 
an ink equal to that imported. Ouod 
printers’ ink is a black paint, smooth 
and umforni in its composition, of a 
firm lilaek colour, and possest^es a sin- 
gul.ar aptitude to adhere to paper 
thoroughly impregnated with moisture. 
The ronsistcncp and tenacity of tho 
oil ill this composition are greatly in¬ 
creased, and its greasiness diminisiicd, 
by means of fire. Linseed oil or nut 
oil is made choice of fur tiiis use. The 
nut oil is supposed to be the best, and 
is uerordingry preferred lor the black 
I ink, though the darker colour it uc- 
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qulreo from the fire renderk it leas iit 
for tile red. It ii said, that the other 
exprcaaed oils cannot be su&eiently 
freed from their unctiiuue quality. 
Ten nr tweh'e galinna of the oil arc 
set oyer the fire in an iron pot, capable 
of holding at least half as much more; 
for the oil swells up greatly, and its 
boiling over into the iire would be very 
dangerijus. When it boili it is kept 
sUrriag with an iron ladle t and if it 
do not itself take Are* it is kindled 
vrltb a piece of flaming paper or 
trond ; for simple boiling, without Ibe 
actual ascension of the oil, does not 
roininniiicate a sufficient degree of the 
drying quality required. The oil is 
suircred to burn for half an hour 
or more, and tlie flame being tiien 
extinguished, by corering the vessel 
close, the boiling is aflerwards con¬ 
tinued with a gentle heat, till the oil 
ap|>cars of a proper conft)stencc; in 
which state it ia called varnish. It is 
necessary to have two kinds of tliis 
v.'iruish, a thicker and a thinner, fioni 
the greater or less boiling, to be occa¬ 
sionally mixed together, as ditferent 
purposes may require ; tliat which an- 
sweia well in hot weather being too 
thick in cold, and largp ebaracters not 
requiring so stitF an ink as small ones. 
The thickest varnish, when ci>ld, may 
be drawn int<i threads like weak glue, 
by which criterion llie workmen judge 
of the due boiling, small quantities 
being from time to time taken out and 
dropped upon a tile for this pin pose. 
It i-i very viscid and tenacious, like 
the soft resinous Juices, or thick tiir- 
peiitine. Neither water nor alcohol 
dissolves it; hut it leadtly enough 
mingles with fresh oil, and unites with 
mucilages into a mass diffusible in 
water in an emulsive form. IJoiling 
with caustic alkali produces n soapy 
coinpoiind. It Is by washing with hot 
soap-lees and a brusls that printers 
clean their types. Tho oil loses from 
oiie-tentli to one-eighth of its weight 
by the boiling into the thirk vainiah. 
It is affirmed, that varnish containing 
either turpentine or litharge, pailicu- 
larly the latter, is mure ndne.sive than 
other varnish, and presents a greater 
difficulty in cleaning the types, which 
soon become clogged. Very old o:i 
requires neither of these additions. 
New oil can hardly be brought into a 
proper state for dicing, so as not to set 
«fft without the use of turpentine 
lliiS 


Lampblack is the common material to 
give the black colour, of wliich two 
ounces and a half are sufficient lor 
sixteen ounces of thevarnHi.. Ver- 
iiiilliun is a good red. Tlicy are ground 
together on a stone with a innllrr, in 
the same manner oil paints. The 
ink used by copper jdatc printers differs 
in the oil, which is not so much boiled 
fic t» acquire the adhesive quality. 
Thlr wcuid remlor it less disposed to 
enter the cavities of the engiaviiig, 
and more Cvfieult eitlier to be spread 
or wiped off. Tho black i.s likewise 
of a different k'lid. Instead of lamp- 
black, or suhliined rhtireoal, the 
Frankfort black is used, which is a 
residual or denser charcoal, said to he 
made from vinc-twdgs. Tliis is softer 
and less gritty than the ivory or other 
I blacks prepared among us, and, no 
doubt, contains more coal than any 
animal residue, as all these nhoniid 
With phosphate of lime. It is said, 
that lampblack gives always a degree 
of toughness to the ink, which the 
Frankfort black does not; but the 
goodness of the colour seems to be the 
leading inducement lor the use of the 
latter. A pale or hrown black can be 
much more easily endured in a book 
tlian in the impression of an engrav¬ 
ing. We have no good cxplan.*ition of 
wiiat happens with regard to the che¬ 
mical effect of bolting and burning 
upon the oil for printers' use. Com¬ 
mon ink for iiTiting is made by adding 
an infusion or deeoction of the nii^ 
gall to sulphate of iron, dissolved in 
water. A very fine black precipitate 
i.s thrown down, tlie speedy subsidence 
ot wlilch is prevented by the addition 
of a piopcr quantity of gum aiahii^. 
This is usually acrniintcd for by llic 
bupeiior affinity of the gallic, acid, 
wliicii, Gombining with the iron, takes 
it from the «ulpliurie, and falls down, 
lint it appeal s as ii tins were not thd 
simple state of the facts ; lot tlie sul¬ 
phuric acid in ink is not so far disen¬ 
gaged as to act speedily upon tyesh 
iron, or give othei manifestations of 
its presence in an unconitdiiod state. 
According to Deyeiix, the iron in ink 
is partly in the state of a gallatc. M. 
Hihaiieoiirt paid particular attention 
to the procc'ss for making black ink, 
and from his exporimciits he draws 
the following inicronces:—^That log¬ 
wood is a useful ingredient In ink. be- 
causQ lU colouring matter ia disposed 
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to l)uite Mfitlt the oxide of iron, and 
rendei'H it not only of a very dark cu* 
lour, but lost!) capable of change from 
I'm aulion of acids, or of the air. Sal* 
]ihate ol copper, in a certain proper- 
ti(»ii, gives ileptli and lirinnesii to the 
colour ol tlic ink. Gum arahu;, or any 
Ollier pure gum, is of service, by re¬ 
tarding tlie precipitation of the lecu- 
Ite ; hy preventing tiie ink fioni spread¬ 
ing or sinking into tim paper ; and by 
alloni iiig it a kind of compact varnish, 
or defence from the airwlien dry.Sugar 
appears to liavo some bad qualities, 
but is of use in giving a degree of flu¬ 
id ity to tlie ink, which permits thm dose 
ol gum to be enlarged beyond what 
tho ink would bear without it. Water 
is the best solvent. Lewis had sup¬ 
posed, that the defects of ink arise 
chielly from a want ot colouring mat¬ 
ter. Itut the theory, grounded on tlie 
iaet discovered by ftl, liibaucniirt, ra- 
quires that iionc of the principles 
should he in excess. It is doubtful 
whether the principles ot the galls be 
well <>xtr:irted hy maceration ; and, it 
is certain, that inks made in this way 
flow pale from tlie pen, and are not of 
so deep a black as those wherein 
strong boiling is recurred to. From 
all the foregoing CMnsidor.ations, M. 
Jl. gives these directions for the coin- 
posiuon ot good ink;—^'i'ake cigiit 
ounces of Aleppo galls (in coarse 
powdery: four ounces of logwood (in 
thill chips); four ounces of sulphate 
of iron: tliree ounces of gum arabie 
(ill powdei); one ounce ot sulphate 
of copper; and one oumio ot sugar- 
candy. Boil the galls and logwood 
t«)ge(iier, in twelve pounds of water, 
for one hour, or till half the liquor has 
evapoiated. Strain the decoction 
through a hair sieve, or linen cloth, 
aud then add the other ingredients. 
Stir the mixture till the wliolc is dis¬ 
solved, more especially the gum ; alter 
which, leave it to subside for twenty- 
four hours. Then decant the ink, and 
preserve it in Imtllcs of glass or stone 
ware, well corked. Alany rcconiniend 
that the bulphute ot iron should be 
calciued to whiteness. Mr. Deaor- 
ineaiix, jun., an ink raanulacturer in 
Spital-liolds, has given the following 
in the Plillosopliic.il Alagnzine, as the 
result of much experience:—Boil four 
ounces of logwoM about an hour In 
pix beer quarts of water, adding boUv 
iiog water from time to tium; strain 
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while tiot, and when eold add tratcr 
enough to make the liquor five quarts. 
Into this put one pound avoirdupois of 
bine galls coarsely bruised, tour 
imnceb of 8ul]>hatQ of iion calcined to 
whiteness, three ounces of coarse 
brown sugar, six ounces of ginn ara- 
bic, and a quarter of an mince of ace¬ 
tate of copper, triturated with a little 
of tho decoction to a paste, and then 
thoroughly mixed with the rest. This 
is to be kept in a liottle uncorked 
about a tortiiight, shaking it twice 
a-day, after which it may he poured 
ironi the dregs, and corked up for use. 
J>r. Lewis uses vinegar lor his men¬ 
struum, and 31. Rlbaucoiirt has sul¬ 
phate of copper among his ingredi¬ 
ents. 1 have found an inconvenience 
from the use of either, which, though 
it does not relate to the goodness of 
tlie ink, is sufliicieiitly great, in their 
pmctical exhibition, to forbid their 
use. The acid of the vinegar nets so 
strongly upon tlic pen, that it very fre¬ 
quently requires mending ; and tho 
sulphate ot copper has a still more un¬ 
pleasant clEcct on the penknife. It 
seldom happens, wtien a pen requires 
mending, that the ink is wiped very 
perfectly from it; and often, when tho 
nib only is to he taken uiT, it is dono 
without wiping at all. Whenever this 
is the case, the ink immediately de¬ 
posits a Aim of copper upon the knile, 
and by superior elective attraction of 
tho sulphuric acid, a eorrespondeiit 
puition ot the edge of the knife is dis¬ 
solved, and it is by ttiis means ren¬ 
dered incapable of cutting till it has 
liecn again set upon the hone. If a 
little sugar he added to ink, a copy of 
the writing may easily he taken olf, 
by laying a sheet of thin unsized pa¬ 
per, damped with a sponge, on the 
written paper, and passing lightly over 
it a flat iron very moderately heated. 
Inks of other colours m.ay be made 
from a strong decoction of the ingre¬ 
dients used in dyeing, mixed with a 
little alum and gum arabie. For ex¬ 
ample, a strong decoction of Brazil 
wood, with as much alum as it can 
dissolve, and a little gum. form.s a 
good red ink. These processes con¬ 
sist In forming a lake, and retarding 
its precipitation by the gum.—(Bee 
Lekke.) On many occasions it is of 
importance to employ an Ink Inde¬ 
structible by any process, that wiil not 
equally destroy (hamaterlal on wUcb 
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It Is avplie«1. Mr. Close has recoin- 1. If a weak infusion of tfoW* 1)^ u*ed» 
nicmltfd for thi» puipose twenty-five the writing will be iiivlsible till the 
grain? of eopal in powder dissolved in papei be moistened with a weak solu- 
twu hundred grains of oil of lavender, tinn of sulphate of iron. It then be- 
liy the assistance of gentle heat, and comes black, because these liigredl- 
tlieii mixed with two and a lialf grains ents form ink. 2. If paper be Miakcd 
ol lampblack, and half a giain of in- in a weak infusion of galls, and dried, 
digo ; or one li iiidrcd and tw'enty a pen dipped in the solution of sulphate 
grains of oil of lavender, seventeen of iron will write black on that P•'PJ•‘f» 
grains of ropal, and sixty grains of hut colourless on any other. 3. Tbe 
Vermillion. A little oil ol lavender, or diluted solntioiis of gold and silver re- 
of turpentine, may hr added, if the ink main colourless upon the paper, till 
be found too thick. Mr. Sheldrake exposed to the suivs light, which gives 
suggests, that a mixture of genuine a dark eoionr to the oxides, and ren- 
asphaltum dissolved in oil ot turpen- ders them visible. 4. Most of the acids, 
tine, aiiiber varnish, an<l lampblack, or saline solutions, being diluted, and 
would bo still superior. When writing used to write with, become visible by 
with common ink has been effaced by heating before the fire, which conccii- 
mcansot aqueous chloiine, the vapour trates them, and assists their action 
of sulphuiet of anunonia,or iinmeision on the paper. 4 Diluted pruesiate of 
in water impregnated with this <>ul- potash affords blue letters when wetted 
phuret, will render it again legible, with the solution of sulphate ot iron, 
iir, if the paper that contained the 6. The solution ot cobalt in aqua re- 
wi iting be put into a weak solution of gia, when diluted, affords an ink which 
priissiate of potash, and when it is becomes green when held to the fire, 
thoroughly wet, a little sulphuiic acid but disappears again when suffered to 
be added to tlie liquor, so as to render get rool. This has been used in fan- 
it slightly acidulous, the same purpose eifiil drawings of trees, the green 
will be answered. .Mr. Haiissman has leaves of which appear when warm, 
given some compositions lor marking and vanish again by cold. If the heat 
pieces of cotton or linen, previous to be continued too long alter the letters 
their being bleached, which are capa- appear, it renders them permanent. 7. 
ble of ie>-istiiig every operation in the It oxide of cobalt be dissolved in acetic 

f irocesscs both of bleaching and dye- acid, and a little nitre added, the soili¬ 
ng, and consequently, might be cm- tioii will exhibit a pale rose colour 
ployed in maiking linen fur domestic when heated, which dUappeai's on 
inn poses. One of these consists of cooling. 8. A solution of equal parts 
asphaltiim dissolved in about lour of sulphate of copper and muriate of 
parts of oil ol turpentine, and with aiiimunia, gives a yellow colour w’heii 
this is to he mixt.'d lampblack, or black heated, that disappears when cold, 
lead in line powder, so as to make an Sympathetic inks liave been pro| used 
ink of a proper consistence for print- as tbc instruments ol secret n-rres- 
ing with types. Another, the blackish pondencc. But they arc of little use 
eulphate left after expelling oxygen in this respect, because the properties 
gas from oxide of manganese with a ehange by a lew days reniainiiig on 
Jiiodernte heat, being dissolved and the paper ; ino.st ot tbem have more or 
filtered, the dark grey pasty oxide left less of a tinge when thoroughly dry ; 
on the tiltcr is to be mixed with a very and none of them resist the test of 
little solution of gum tragacanth, and heating the paper till it begins to be 
the cloth marked w'ith this is to be scorched. 

(lipped in a solution of potash or soda. INSECTS. Various important pro- 
mild or caustic, in about ten parts ol ducts are obtained from insect». The 
water. Among the amiiMing expert- chief are, I. C.inthartdes; 2. Mille- 
ments ot the ait of chemistry, the ex- pedes; .1. (’ochine.-il; 4. Kermes ; 5. 
hibition of sympathetic Inks holds a Liac; «. Silk; 7. Wax. 
distinguished place. With these the lNSTaiJM£NTS,(ChemIcal).—See 

writing is invisible, until some re- Labmratory. 

agent gives it opacity. We shall heic INVISI BLE CO.MBlJSTrON. This 
ineiitiun a few out of the great mini- plicuouieiion was nl'MTved by sir Hum¬ 
ber, that a slight acquaiutance witlt jihry Davy. Wiicti oxygen and'hy- 
chemistiT may suggest to the student, drogen gases were made to unite to- 
300 
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{ether and iiillame, wafer waa the 
I’cfiuTt of their combustion ; but sir II. 
obRevved, that wfien tlic^e gases were 
made to pass through tubes of iron 
■which were heated below redness, al¬ 
though no visible cotnimstioii appear¬ 
ed to the eye, ncvertlndess, tlie two 
gases united, and water was the re- 
‘iilt. The s.iine elTect resulted from 
the aj)p}ieati(>ii of a low heat in a 
raiic^’ of ways. It hence appears, 
that ail the results of combustion may 
be obtained in cases wUero tlie degree 
of heat is not suflieicnt t<i ]iruiluce a 
lumiiiou'- appearam-o. Tlin-<, also, 
solid bodies may be ignited by the 
slow invisible roinbustion of diiFerenl 
gases. In the course ot a variety ot 
i‘\perimeiita made on this subject by 
sir II. Davy, he was led to a diNCovery 
€)f the gieatest impoit.iue,e by its ap- 
pbe.'ilion to the safety l.imp. lie 
found, that when tlie coal gas was in¬ 
troduced into it, and in siidi quantity 
ns to put out the light, ncveithcle-a, a 
fine pbiliimm wire eontimied ignited 
for many miiuites after ; yet when it 
was reniuved into a dark room, it was 
erident that there was no flame in the 
cylinder. It thus appeared, that the 
oxygen and the coal gas in eontact with 
the hot wile roinbiiied without flame, 
yet produced heat enough to piesewc 
the w'irc ignited, and keep up tlieii 
own secret coiubustinn. This was far¬ 
ther proved by the iiitroductiuii of a 
heated wire of platiiuini into a similar 
Uiixtiii'O, when it ivaa iimiiedintely ig¬ 
nited, almost to whiteness, as ii it had 
been in actual e,nmbiistiuii, and so it 
contiiiiied for some time. After it was 
extinguished, it was loiiiid tiiat the in- 
llamniability of the mixture was en¬ 
tirely lost. The wire w'a.s frecpieiitly 
taken out. and keid till it was no 
longer visibly red, and when intro¬ 
duced into the gas, it became instantly 
red-hot. Similar phenomeiias re¬ 
sulted when the experimi'iit w.as tried 
With mixtures of the olefiant gas and 
air, caibonic oxide, piussie gas, and 
hj'drogeii; and in the last ease, a 
rapid production of water took place. 
Similar oircuniiitaneeH occurred with 
certain inflammable vapours, as, of 
rtlier, alcohol, oil of turpentine, and 
naphtha. The following very simple 
cxpeiimeiit will illustrate the .subject: 
vLet fall a few drops of ether into a 
cold glass, and let a few cuib of very 
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line platinum wire bo heated at a hot 
poker, or at a candle, and then be 
brought into the glass ; in some parts 
of it the wire will Iiecomc alinust 
w'hitc-hot, and will continue so as long 
as a sufficient quantity of vapour and. 
air remain in the glass. ]i ilu; slow 
combustion of other be made iu the 
dark, ,a pale phosphorescent light is 
pel reived above tlie wire, which is 
must distinct when the WHO ceases to 
be igiihcd. On tho principle ol these 
expci'inients, is founded the prepara¬ 
tion ot .a lamp which exhibits light 
without flame. Around the tube of a 
small alcohol lamp twist .a piece of 
platiimm-wirc, ouc hundredth part of 
.III inch ill diameter, and form about 
ten or a dozen eull^oluliorl^ above the 
tnhc with the same piece. This may 
lie dune by jireviously twisting the 
wire amiiiju a tobacco-pipe. Lef tim 
eottDii wick bo small,having its filnes 
liioso, and standing perpiMKlicuIar in 
the tube, but no higlier than tho tliiid 
or touith convolution. Tho coils to- 
waisU the top should gia>lu'ally be¬ 
come snitiUcr as they approach it. The 
lamp should be a little inoie than half 
filled with alcohol, ether, or even cinn- 
plior. Light the w'ick, and when the 
iiliper coils become lod-hot, blow it 
out: all the wiie above tho wick will 
iiowartivc at a white heat, and con¬ 
tinue to give out a most brilliant light 
as long as the alcohol, &c, coiitmiUM 
to ascend by the cnpillaiy attiactioii 
of the rottoii. Ill a daik room, a gen¬ 
tle lambent flame will be soon ])Iaymg 
I round the wire. This lamp evolves 
a degree of light not only .sufficient t(» 
read the smallest ch.iractei.^, but ic 
radiates with the intense splendour of 
substances undergoing cumbiistiuii iii 
oxygen gas, and is attended by heat 
so powertul that the alcohol often 
tabes fire, and the laoip is spontanc- 
uiisly rc-lightcd within a few seconds 
after being extinguished. Lamps of 
this construction arc sol-l by the phi- 
losopliieal itistrunioiit-makeis lor six 
shillings each. In applying this prin¬ 
ciple to the iinprovcraeiit of tlie safely 
lamp, sir H. Davy suspended sonio 
coils of tme id.itiiium wire above the 
wick of the s.afet]^lanivi in the wire 
gauze cylinder. If tho lamp slioiild be 
extinguished by tho quantity ot tire 
damp, the glow of the platuium will 
continue to guide the miner; and by 

V* 
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placing ttie lamp iu diffei’cnt parts of 
the gallor)', the rclatirc brightness of 
the Wire shows the state of the atmo¬ 
sphere ill those parts. Wherever tin* 
wire eontiniies ignitod, tiiere is otill 
sijfiicient oxygen to suppoit respira¬ 
tion ; for the ignition rea‘«es when llie 
foul air foi ins about two-iitths of the j 
Vnlunie of tlie atiiio»{>hcre. It is an! 
advantage that tlic piatiiiiini wire is 
of a very mode) ate jiiiee, and that it 
is impel ishable in its (Inintioii. It 
the tool an- bo in sueh as to 

stop the ignition, w]ien<‘ver tho lain]i 
is taken into a purer atino>pliCre, it 
again eoiinneneo-; amt if the air be¬ 
come suflil-ieiitly puie. it \iill iirnite so 
as again to light the \\ n k ol the lamp, 
wlneli the tire damp li.id extingni-hed. 

lODir ACI l>, mav be obtaiiioii in 
the 1 iilloi\ mg aj ■— Let bai ytes i\ ater 
act upon lod'iie, and an witoliible 
ioiiate ot h.mleswill result. Wa-li 
it, and poiii upon it suljiliuiie arid 
eijiial to the iaryte- present, .iiid heat 
the mixture. The iodic acid will 
fjiiiekly ul,.union its ha*<e, .and mix 
With the water , but a little ol the sul- 
]diniii aei.l will aho be niixod with it. 
Add I aistc- watei, and the two aoidi 
precipitate logetJuM. The density of 
ioOn- acid is gieatei tliaii that of snl- 
pliiine aeij. l‘i\]iuso it to a heat of 
Irom dOi) to “<H) dog. and it is fiieltcd 
ami dceoniposiMl into oxygen and 
ioiline. I! ilelit|iieseu in air, and is 
veiy «>oluble in watei. It destroys vc- 
gel.ildc eojnurs. The concentration 
of the li<|ui<J ae'ul of gay liibsuc was of 
the eoiisi-tenee of a syi up, but sh II. 
Davy ifbtained this aeid in tlie form of 
a solid. It fiirnis couihinatioris with 
nil tlie iluiil and solid acida which it 
does not decompose. 

lOniNR, was discovered in Paris 
by M. dc Coiirtoi',, a sallpotrc manu¬ 
facturer, w'ho ohsoived a rapid cor¬ 
rosion of his metal pots in prepat iiig 
diflerent sorts ot sea-weeds, which he 
used ill making carbonate of soda. It 
is from sca-wceds alone that this pro¬ 
duct of nature is to be ulitained. It 
has not yet been decomposed. For 
the purpose of cxpeiiincnts, it may be 
thus procured: Digest eight ounces 
of pulverized kelp in a quart of water, 
and filter it through paper. E\apo- 
rate it by a gentle heat, in a Wedg¬ 
wood's vessel, the muriate of soda 
will be formed into crystals at the 
bottom. Mix four ounces of sulohurlc 
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acid With the uiicrystalllzed solution j 
and boil it for about fire minutes: 
next put this mixture into a tubulated 
retort with lour ounces nfUie black ox¬ 
ide of iinaugaiiose, and place the whole 
o\ci a lamp ; let a rccoivor be attach¬ 
ed to it. and the iodine will soon rise 
in the form of a \iolct-colouied vapoar, 
and will be ontidoiised on the sides of 
the receivei >11 dark, shining, spicniK, 
something like pUiinbago. Pi.-scrve 
it inn piiinl, having aground stopper, 
iodine is iw a iireyish black colour 
ami mofalhc lustie. It is soft and 
fiiable to fho touch. Us taste is very 
an u!. It IS a deadly poison. It gives 
p firown stain to ttic skin, which boon 
vanishes hy cv.ipoidtioii. Tho sp, gr. 
of iodine iit d<>g, is 4'91H. It dis¬ 
solve** inrO'C parts of water, and the 
sohitioi. is of an orange-yellow colour. 
Iodine is iiicoiiiliiistiblc.but with azote 
it iiii'iiis a d‘-toiiatiiig coiiipoiind ; and 
ill eonilninng w.tli several bodies, it 
pioduces the pbcnoi>i''iia of combus¬ 
tion. The o.' idc ot sodium, and the 
siibcarboiiate of soda, are lumptetcly 
decomposed by iodiiii. M. (lay Lus- 
sac sav**, “ Sulphate of potash was not 
altered by iodine ; but, w hat may ap¬ 
pear astonishing, 1 obtained oxygen 
with the tlunfe of potash, and the 
glass tiilio in wliieh the operation was 
conducted w corroded. On examin¬ 
ing tho eirriim^taneos ot the experi¬ 
ment. I ascertained that tho tliiate he- 
eaino akaliiie when incited in a plnti- 
luim ciiie.blc. This happened to the 
Hiiate over wliieh 1 pa-sed iodine. It 
appears then, tiial tbe iodine acts 
upon the excess of alkali, and decom¬ 
poses it. The heat pioduecd disen¬ 
gages a new port'on of fluoric acid 
or its radiea!, wl.ieh coirodes the 
glass ; and thus hy degrees the fliiate 
is entirely de<.onipo<iod These fact! 
seem to give eoiinteiianec to the opi¬ 
nion, that the fluoric is an oxygen 
acid; and that tlie salt called Huate of 
potash is not .1 fluoride of potassium 
kdineformsvvitli sulphur, a compound 
of a gi ryi-h-black colour, radiated 
like kiilphiirct of antimony, lodino 
and phosphorus combine with great 
rapidity at eoiumon temperatures, and 
produtfe heat witliout bgbt. Oxygen 
expels iodine from both sulphur and 
phosphorus. Hydrogen, whether dry 
or moist, does not ««em to have any 
action on Iodine at the ordinary tern- 
peratuTo; but if we expose a nuxliura 



of liV'lrotron and iodine to a rej-hcat 
ill a tiil>(>, they unite tofrotlior, and 
livdi iodic acid is produced, wliich give!i 
a’ rcddisli-brown colour to water. 
Ch-ircoal hun no action upon iodine. 
Several of the inetali, us zinc. iron, 
till, nieicuvy, attack it readily, even at 
a low tcinpci’itiiie, provided they he 
ill a divided state: they produce 
liut little he.at, and hut larcly any 
litrikt. Iron iii acted on liy iodine in 
tlie sanio way as zliie ; and a brown 
iodide ie<iuU<. Antimony presents, 
with iodine, tiie laine phenomena aa 
tin. TIic iodideaof lead, ropper, bis- 
innlli, silver, and inerrur)’. are inso- 
luide in w.iter. This in at least tlie 
rasp with the ahovc mentioned inetais.’ 
There are two iodides oi inereiirv ; the 
one yellow, the other red ; both aie 
1‘inihlc and volatile. When iudine and 
oxides act upon each other in cuiitact 
with water , its hydruifen unites with 
iodine, to foidi li>dTioiiic acid ; while 
its oxvfrcn, on tin* other hand, pro¬ 
duces willi iodine, iodic scid. lodnlo 
of lucrcuvv lias liceii proposed for a 
pigment; in other respects, iodine has 
not been applied to any ]>iirpoi)C ol 
common life. 

Mr. Tennant, on ex¬ 
amining thu black powder lult after 
dissoIviiKt platiii.a, w'hich, from its 
appearanee, had been supposed to 
coiisl«t chiefly of plumbago, fimivl it 
contained two distinct metal', never 
before noticed, which lii* has named 
indium and usinium. The funner of 
timse was observed soon after hy Des- 
costils, and hy Vauquclin. To analyre 
the black powder, Mr. T'enriaiit put it 
into a silver ciucible, with a, larire 
proportion of pure drv soda, and kept 
it in a red-beat for some time. The 
alkali beiiifr then dissolved in M'ator, 
it had acquired a deep orange or 
brownish yellow colour, but much of 
the powder remained undissoived. 
Tills digested inrniiiiatic acid, gave 
a dark blue sointioiij whicli afterward 
became ot a dusky olive green ; and 
finally, hy continuing the heat, of a 
deep red, Tiio residuum being treated 
as before W'ith alkali, and so on, al* 
tcrnately, the whole appeared capa¬ 
ble of solution. As some silox con¬ 
tinued to bo taken up by the alkali, 
till the whole of the metal was dis* 
salved, it seems to havo been cliemi- 
cally oomblned with it. The alkaline 
solution contains oxide of osmium. 
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with a small proportion of iridium* 
which scpai ates spontaneously in dark 
coloured thin flakes by keeping It 
some weeks. The acid solution con¬ 
tains likewise both the metals, but 
chiefly iridium. By slow evaporation* 
it affords an imperfectly crystallized 
mass ; which, being dried on blotting- 
paper, and dissolved In water, gives* 
by evaporation, distinct octohcdral 
crystals. These crystals, dissolved in 
water, produce a deep red solution* 
iiidiniiig to orange. Infusion of galls 
occasions no precipitate, hut iiistautly 
renders the solution almost colourless. 
Muriate of tin, carbonate of soda, and 
prussiate of potash, produce neciily 
the same effect. Ammonia precipi* 
fates the oxide, but, possibly from 
being in excess, retains a part in so- 
lutiiiii, acquiring a purple colour. Tlio 
llxed alkalis precipitate the greater 
pait of the oxide, but retain a part in 
solution, this becoming yciloiv. All 
tile metals that Mi. Tennant tried, ex¬ 
cept gold and platiiui, produced a 
daik nr Idack precijpitatc from the 
muriatic solution, and left it colour¬ 
less. The indium may be obtained 
pure, by exposing the octohcdral 
I Cl ystals to lie.it, wliich expcln tlie ox¬ 
ygen and muriatic acid. It was white, 
and could not be melted by any heat 
Mr. Tennant could employ. It did 
not combine ivith sulphur, or with 
arsenic. Lead unites with it easily, 
but is separated by ciipcll.itioii, leav¬ 
ing the iridium on the cupel as a C'lar.se 
black powder. Oo]iper forms witli it 
a verv niallealdc alloy, which, alter 
c 11 pell a lion, witli the addition ol lead, 
leaves a small piuportioii ol the iri¬ 
dium, hut miicti le^s than in tlie pre¬ 
ceding instance. Silver forms with it 
a pcifertly nmlloalile compound, tlia 
surface of whicli is tarnished merely 
liy cupellatioii; yet the iridium ap¬ 
peals to be diffused through it iiifin^ 
powder only. Gold rcmaiiis inalleable* 
and little altered in roloiir, though al 
loye<I with a considcralile pi oportinn 
nor is it separable either by cupella- 
tinn or quartation. If the gold or sil- 
Tcr be dissolved, the iridium is left as 
a black powder. The Preiicli chc- 
I mitts observed that this new metal 
gave a red colour to the triple salt of 
platina and sal ammoniac, was nol 
mitered by muriate of tin, and was 
precipitated of a dark brown by eaus- 
tle alkali. Vauqaelin addod* that it 
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was precipitated by galls, and by prus- <t dissolves iron readily, williont the 
siato ol potasli; but Mi. Tennant as- assistance ot Jieat. jiniinif this solu" 
cribes this to some impurity. Mr ’I'en- tion, lijdnigeii gas rspajtes in large 
ii.mt gave it the nniiieofiiidiunj, liinn iinantitie-*. The green sulphate of 
the sinking laiiety of eoloiirs it al- non i'^ much more soluble in hottlnm 
fords while dissolMiig in niiiirilic acid, ‘‘idd uater ; and llieictore cn’slallizcH 
J)r. Wollaston has ol sTved, that by tooling, as well as by evaporation, 
among the grains of cinde platina. The ci-ystals are effloreMTiit and fall 
there are some '•caicelv distinguish- into a wlnteponder by exposiii 
able fiom the rest but lallien iiiMihi- dry air, the iron becoming more ox- 
bililv in iiitni-niinialic acid. They arc idizcd Ibaii bolore. A holiition ol sul- 
liardei, llo^ve^er, wbeii Inert J y tlie phate of lien, exposed to tbe ail, iin- 
filc ; not in tbc lea^.t malleablf ; and biiics owgeii; and a poitioii oi tlio 
ol the sperjbc gnnity ol I'l :). These non, hecoming pciovidired, falls to 
appeared to bnn to he aiioie, con- the boltom. Siilpluite ol iion is not 
sisting eotireh ol two new iiieUiis. made ill tile diii'Ct way, liccaiisc it can 
IIION, i-a'lnt't.il ol a bluish white b( obtained at less cliargi-Irom the 
colour, oJ considerable li,iidiie*-s and dcconijio'-ifioij ofinaitial pyrites, it 
elasticity; u‘iv iii.tlleable, .and ex- C-vists in two st.it ■», one coiitaiiiing 

reedriigly teiMcion-and ductile. Tins oxide of iron, with 0•22 of oxygen, 

metal is easily oxnlizod. A piece oJ which is of a pale green, not altered 

iron wire, iriim'ciscd in a (ni ol exy- I'V galhe acid, and gniiig a wliitc pre- 

geii ga». being igriilcil at one end, cipilate wilh prussiate of potash. The 
wiil he entiieh consumed by the sii<- other, iii winch the iron is combined 
co'-sive roinbiistion of its p.nts. It with l)'30 of oxygen, is red, not ery*- 
rciiiiires a \n\ mteiinc heat lu lose it. lalliziilde, and gives a Miiek prcci’pi- 
Oii winch uci'ouiit it can only be t.ite with gallic arid, and a bine witli 
brought into tbe shape ol tools and puissiatc of potash. Jii the coiniiuni 
uteriviN by haiiimei jiig. This high sulphate, these two aie ollen mixed 
flegiee of miusibii.ly uonld dcpri\c in various propiwtioiis. Sulphate of 
it ol thi* inostMiliiablc pioperlv ol me- iron is decomimsed iiy alkalis and by 
t.ih; iianielv, the uniting of’sinallcr lime. Caustic fixed alkali precipitates 
m.i"e.s ii.to one, il it did not pos-.es.s the iron in deep green flocks, which 
amdlicr snuriilai and advanlagcniis aic di-sol\cd hy the addition oi raoiB 
jiiopeil^, ulijciMs lound ill noolliei alkali, aridfoima red tincture. Ve- 
Jjictul except j>latui.i; namely, that ol gctablc astringent matters, such as 
weldiiig. In .a whrte heat,‘iron ap- nutgalls, the husks ol nuts, logwood, 
pe.'iis asif I’oicrcd with a kind of^ai- tea, &r. wdiich contain tannin and 
Msh ; and in this state, il tv,o pieces gallic acid, prcelpitatc a line Idacic 
be ap).lied together, liny will adbcie, Icenla Iroin sulphate of ii on, which 
aiel may he pcrfcctlv muted liy loig- remains suspended for a coiisic|,erahln 
ing. When iron is expo-,id to’the ric- time in the fluid, hy the additwni of 
turn of moist all or water, it aciinires gmnarahie. Tliis fltnd is well known 
weight by gradual 0 X 1 lation. and hy- hythe name of ink. The bcaiitifnl 
drogen gas e>icopc.s ; tins is a AOiy pigment, well known in tlie aits hy 
slnu opeiation, iJiit il the steam ol tlie name ol pi iissian blue, is likcwiio 
svater he made to pass tliinugh a red- a pieci)iitute allorJcd by sulphate of 
hotgnn baiiel, or tinough an ignited iron. Concentrated intiic acid acts 
copper or glass tuix', containing lion i cry strongly upon iron tilings, much 
wire, the iron ber'nni''s coiivei ted into mtionsgas being disengaged at tlie 
an oxide, wIdle liydrogrn gas passes same time. The solution is of aied- 
out at tlie other end ol the barrel. IJy disli blown, and deposits the oxide of 
the .action of stronger heat tins be- iron alter a eei tain lime ; more espe- 
eoriies a reddish-brown oxide. 'I'he *'ially il the vessel be left exposed to 
yellow rust, formed when iron is long the ail. A diluted nitric acid affowls 
exposed to damp air, is not a simple a more permanent solution ol iion of 
oxide, as it contains a portion ol car- greenish colour, or r^oinctimes of a 
honie arid. The concentrated ml- yellow colour. Neither ol the eolu- 
plniric acid scarcely acts on iron, un- tioiis afford ciystals, but both depo- 
less it is boiling. If the acid be Ui- sit the oxide of iron by boiling, at the 
luted with two or three parts pf water, suiue time that the fluid assuuce 
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gelatinous appearanee. Diluted mu- 
I'intir acid rnpidly diissnlves iioii at the 
^al>K• time tliat a l.irc^c quantity nf hV' 
(Irof'en is di<eiifTa^'cd, and tin' mixture 
liecoines Iiut. If irnii liliii^s lie tritu¬ 
rated n'ltii muriate ui .irnmonin, ninis- 
tenintr tlie mixture , tlien dryirifr, pow- 
and ai^.uii triturating ; and 
i.ittly •«u 1 diurng with a heat (|uieklv 
rai-.i'(l ; vellosv or orange eolniired 
Ihuveis will ri-e, conMistiiig of u mix- 
tuie uf inmiale of aimnonia, with 
more «ii 1 es<» muriate of irmi. Tlio^e, 
wincli were railed ilowers of steel, 
and still more im[iioperly e//.s re'«e;-i.r, 
weie miei; iimeh esteemed ; but are 
iimv nttle used, O', they are nauHeuiis 
in snluliniii and cannot >ery e(mvftni- 
ently be given in any other form, (lar- 
boiiie acid, di-s(>l\ed in water, eom- 
biiies with a ennsulerable quantity of 
iron, in pioportiun to its mass. I’hos- 
jiliorie and unites w itli iron, but very 
.slinvly. 'riic union is best olfeeted by 
aildiii'g an alkaline idiosphate to a so¬ 
lution nl one of the salts ot iroii,\vIien 
it will iail down in a white pieeipitate. 
Tlii.s acnl Is loiiiid enmbined with iron 
ill tlie bog ores, and being at first 
taken for a peeuliiir metal, was called 
snleiite by Iferginan. Liquid diione 
acid attacks iron with violenee ; the 
.solution is not crystalli^able, but 
tliiekeiis to a ielly, which may be leii- 
deied solid by eoiitniiiiiig the heat 
Tlie acid may be expelled by lieatmg 
it strongly, le.aving a fine red oxide. 
Itorate of iron may be obtained liy 
]iieci|iitating a scdntion of the siilpli.'tte 
with neiitial borate ol soda. Ar-enic 
and likewise iiniteii willi iron. Tln'« 
arseiiiate is found native. (Mironiate 
of iion lias been louiid in the depart¬ 
ment ol Variii Kraiiee,'iiid oKevvliere. 
Sulphur comliiiies very re.ulily with 
iron. Ainixtuie oi non lilings and 
llnwers of siilpbnr heing moistened 
or iiiadi! into a |iaste, with Avater, lie- 
roiiivs hot, swells, adheies together, 
breaks, and »nuts watery vapours, of 
an he|i:itic smell. If the mixture be 
eoiisiderable in quantity, as, ior ex- 
niiiide, one hundred pounds, it takes 
fire m tAventy or Unity hours, as soon 
as the aqueous vapours cease. iSy 
Jiisioii M'ith iron, sulphur prodiiees a 
compound of the .same nature as tlie 
pyrites, and exhibiting the same ra¬ 
diated structure when bioken. If a 
bar of iron be heated to Airbitoness, 
und then touched with a roll of sul- 
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tdiur, the tnw substances eomhiuet 
.and drop down together in a fluid 
state. Mr. Hatchett hmnd, that the 
inagnetieal pyrites eontaiiis the same 
propoition as the artilicial .sulphurct. 
Pliosptiorus may he coinhined with 
iron by adding it, cut into small pieces, 
to fine iion win* lioated nmdcrately 
red in a criicilile; or by fusing six 
parts ol iron rlippings with six of 
glaci.al pliosjdjonc a* id, and one of 
dial coal poAA'der. Tins idiosphiiiet is 
inagiietic ; and .Mr. Hatchett remarks, 
tiiatiron, Avliinh in its solt or pure 
state cannot retain magnetism, iscii-' 
allied to do so when hardciieil by e.ar- 
lioii, sulphur, or pbnsidiorus, unless 
the dose he so great as to destroy the 
iriaifiietie projierty, as in most ot the 
iiatiiral pyrites and plumb.igo. The 
eomhination of eaibon AA'ith iron is of 
all tlie most important, and uiidei the 
I naiiiL's of cast-iron and steel, will be 
I eoiisidered in the latlei part of tlie 
; pi Cseiit article. Iron unites \i ith gold, 

I Silver, and pl.itina. When heated to 
a Avhite-lieat, and plunged in mercury, 
it becomes coA’cred witli a coating of 
lh.at metal. Mr. A, Aitkeri unite.s an 
amalgam of 7.iiic and nieieury Avitli 
iron tilings, and then adds muriate of 
iron, Avlien a deeoniposilion takes 
place, the rniiriatu' acid rniiibiiimg 
with the /.iiie, and the ainalgaiii of 
iron and iiieieury assuming the me¬ 
tallic liistie by kneading, assisind with 
heat. Iron and tin very readily unite 
together. Iron does not iiiiife easily 
AVilh bismuth, at least in the direct 
Av.ay. This alloy is lirittle and attrart- 
iible liy tlie in.ignet, even Avitli three- 
toiirths of bismiitli. As nickel e.annot 
lie purified tioiii iiou AAitiioiit tlio 
greatest difficulty, it may be presumed 
that these snlistaiices leadily unite. 
Arsciiie iortiis a In ittle substance in 
Us eonibiiiation AVith iron, (lolialt 
forms a hard mixture Avith iron, Avbieli 
is not easily In oken. iMiinganese is 
almost always united Avith iron in the 
native state. Tungsten loiins a brittle, 
whitlsh-liroAvii, liaid alloy, of a r.oni- 
pact te.\ture, Avlieii fused with Avhite 
crude iion. The habitude!!i of iron 
Avith molybdena are not known. Iron 
is the most dilTiised, and the most 
abundant of metallic .substances. Fcav 
mineral bodies or stones arc without 
an admixture of this metal. Sands, 
clays, the waters of riA-ers and springs 
arc scarcely ever perXeetly free froui 
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I it. Ttie parts of animal and v^geta* 
hla sub^taiicrs likewise allord iron in 
tlie residues they leave alter iindnera- 
tion. It lias been found native, in 
laiee masses, in Silieria, and in the 
iiirorrial parts of South Ameiicn. This 
metal, however, ir its native state, is 
sctiree: most iron is found in tiio >late 
of oxiile, in oehre«, l>o;f ores, and 
otlier friable eartliy siibstanncs, of a 
red, brown, yellow, or blauk colour. 
Till! luai'iiet or lo,idstoiie, is an imii 
ore. Iron is also found in eombiiia- 
tion with the .sulphuric aeij, eilliei 
dissolved in water, or in the torin ul 
sulphate. In the larifc iron-works, it 
is iisnal to roast or e.ileine the ores ol 
iron, previous to then lusion ; as well 
fur tlie purpose of cxpelliii^r sulphui- 
ous or aiseiiical parts, as to remler 
them more easily hrokeii into Irnff- 
ilieiitsot a convenient size lor melting. 
The niiiierul is melted nr lun down, in 
larije tnrnaces, fiorii Ifi to Md feet hijfli; 
pnd vaiiously siiapril, either eoriical or 
elliptical, Hceordiii^ to I lie opinion of the 
iioii-ma-tei. Nearthe bottomol the lui- 
naee is an apertuie for Itie insertion ol 
the pipeof lai((c bellows,worked by wa- 
tei ur steam, or of other machines for 
producing >1 current of air; and there 
are ai^o holes at pioper parts ot the 
editiee, to be orrasion.*illy opened, to 
peniiil tlie scoii.e and tlic metal to ilow 
out, as the process may require. Chai- 
coal or ('uke. with liffhted linisliwnod, is 
flist thrown in; and when the whole 
iiisnle oi the Itirnace has aeqiiircd a 
stroiiic i^'nitioi), tlie ore. is tin own in, 
by .small quantities at a time, witii 
more of tlie fuel, and commonly a por¬ 
tion of limestone, as a flux; the ore 
gradually subsides into the hottest part 
of the luinace, where it becoin-s 
fuseil—the eartiiy part being coiiverleil 
into a kiinl ol glas«, while the metallic 
pait is reduced by tlie coal, and lulls 
tbrnugli the vitreous matter to the 
lowest place. The quantity of fiud, 
the additions, and the heat, must i>e 
regulated in order to obtain iron of 
any desired quality; and this quality 
must likewise, in tlie lirst pruduet, he 
uecess.'irily, dilFcrent, .aeeordinq to the 
nature ol the parts whicli compose the 
ore. The iron whioh Is obtained from 
the smelting furnaces is not pure, and 
may be distinguished into three states : 
white crude iron, whioh is brilliant in 
its iracture, and exhibits a erptallized 
texture* more brittle than the other 
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kinds, not at ail malleable, and so hard 
as perfectly to withstand tlie hie ; grey 
crude iron, which exhibits a graiiiiliited 
and dull texture when broken ; this 
substance is not so haid and briltU* as 
tlie former, and is used in the labriea- 
tioii of artillery and other aitirdes 
which require to be bored, turned 
repaired ; and bbirk cast-iron, wlneli 
IS still rougher nuts fracture, its parta 
adhere togetiier less perfectly than 
those ol the grey ci tide iron, in order 
to conveit it into malleable iron, it is 
pl.-iccd on a heaitii, in the midst of 
chareo.al, urged by ttie wind of two 
pair of bellows. As soon ns it becomes 
fused, a workman cmitnmally stirs it 
With a long iron instrument. IJuiiiig 
the couise of seveml hours it become* 
gradually less fiisilde, and assumes the 
consistence of paste. In this state it 
Is cairied to a large hammer, the re 
pouted blows of which drive out all 
the part- that still partake of the ii.a- 
tnre ot crude iron so much as to retain 
the tliiid state. Jiy repeated heating 
!Hid liainineriiig, more of the fusible 
lion in forced out, and the remainder 
being malleable, is formed into a bar* 
or other form, for sale. Crude iron 
loses upwards of one-fourtli of its 
weight in the proces.s of refining; 
Hometinies, indeed, one-half. Purilied 
or bar-iron is soft, ductile, flexible, 
niallealde, and possesses all the quali¬ 
ties which have been ennineratcd un¬ 
der this article as belonging exclu¬ 
sively to iron, ^yhcn a bar of iron !■ 
broken, its texture appears fibrous— 
a property which depends upon the 
iiieciianical action ot the hammer, 
while the inctai is cold. Ignition de¬ 
stroys this rihrmis texture, anri renders 
the lion more uniform throughout; but 
haiiiineriiig restores it. If the purest 
ui.illeatde iron be bedded in pounded 
i'iiarcoal, in a covered crucible, and 
kept tor a certain number of hours in 
a strong red-heat, (which time must bo 
longer or shorter, according to tho 
greater or less thirkneas of the bars of 
lion) it is found, that by this opera¬ 
tion, wliich is called cementation, the 
iron has gained a small addition of 
weight, amounting to about the Iiuii- 
dred-aiid-fiftieth, or the two-handredth 
part, and is remarkably changed in its 
properties. It is much more brittle 
and fusible than before. Its surface 
is commonly blistered when it comp.s 
out of the crucible* and it rcquirca to 
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be forged, to bring Its parts together pess. 'The usual time required for the 
into a uriii and continiiuub slate. This cementation of steel is from six to ten 
eeinenti'd iron is calloil steel. It may hours. If the ccnuMitation be cuntiinied 
he welded like hai-iion, if it has not too long, the steel hceomes poious, 
been fused, or over-eeinented ; but its brittle, of a darker fracture, ra.>re fu- 
most useful and adv.-intageous proper- siblc, and incapable of being foiged or 
ty is tiiat ol becoming extrciiicly hard welded. On the contrary, steel cc- 
wlieii ignited and plunged into eold incnted with earthy infusible powder.s, 
water. The hardness piodueed is is gradually reduced to the state of 
greater in pioioition as the steel is fuigcd iron again. Simple ignition 
hotter, and tlie water eolder. The co- produccslhc same elTeet,hut iaattended 
lours which appeal on the suifaceol with Oxidation of the surtace. The 
steel sluuly lieafd, are yellowish- tvxtuie of steel is rendered more uni- 
while, yellow, gohl-ooluui, pin pie, form by I using it betoie it is made into 
violet, deep blue, yellnwisli-white ; af- bars; this is called cast steel, and ia 
ter which the ignition takes phice. rather more ditlieultly wrought than 
Those signs dircit the ai list in tcin- eunimon steel, because it is more fu- 
pering or lediicing tlie liaidncss of sihic, and is dispersed under the ham- 
steel to any determiiuite standard. If mer it heated to a white-beat. The 
steelhe too haid, it will not bo proper English steel made by cementation, 
for to.iU whiih me intended to have a and afterwards tused, and sold under 
fineedire. hceaiise it will be so biittle. the name of cast steel, in bars, plates, 
that tlie edge will soon herurne notched; and other lorms, possesses great repu- 
it it ho too solt, il is evident that the tatiun iur its uniformity of toituro, 
edge n ill bend or turn. Some artists and other good qualities. It has bee^ 
ignite their Loo1», and piunge them in- stated by various authorities, ot 
to cold vvatei ; ailei w'liieli, tliey which the respectability and connec- 
brighten the bin lace of the steel upon tiuns arc calculated to produce tho 
a stone ; the tool being then laid upon ino^t absolute confidence, that ail tho 
charcoal, ui upon the sui Uee of nicltod pi line steels of England are made Iroin 
lead, 01 placed 111 tlie dame ot a candle, Swedish iron, known in this countrr 
giadu.illy acqniies tiu; de-iied colour, hy the name of steel iioii, of three dii 
at which iiista t they plunge it into ferent marks, the first of which indi 
water. It a hard temper be desired, c.ates the best quality, and the lliird tho 
the piece is dipped again, and stirred worst. The conversiou of iron into 
about ill the cold water as soon as the steel, either by fusion, viz. the direct 
yellow tinge appeals. II the puiple change of crude iron into steel, or by 
appear belore the dipping, the temper cementation of bar iron, presents many 
will befit lor gravers, and tools used objects of iritcic.stiiig inquiry. Erum 
in woikiug upon inctaK ; if dipped various experiments of Bergman, it 
while blue, it will bo pi oper for springs, appeared, tnat good crude irou, kept 
and for instruments used in the cutting lor a certain time in a state of fusion, 
of suit biibstaiices, such as eoik. lea- with such additions as appeared cal- 
ther, and the like ; but if the last pale ciliated to produce little other clfect 
colour bewailed for, the haidiiess of than that of defending the metal from 
tlie btocl will Bi-aroely exceed that of oxidation, became couverted into steel, 
iron. When soft steel is licated to any with loss of weight. These facts are 
one of these colours, and then plunged conformable to the general tlicory of 
into water, it does not acquire nearly Vandermonde, Monge, and Bcrtliellct; 
so great a degree of hardness, as if for, according to their researches, it 
previously made quite hard, and then should follow that part of the caibon 
reduced by tempering. The degree of iii the crude iron was dissipated, and 
ignition leqiiirod to harden steel, is tlie remainder proved to be such in 
diircreiit in the different kinds. The proportion as constitutes steel. Tho 
best kinds require only a lew red-heat, saiue chemist cemented crude iron with 
The harder the steel, the more coarse plumbago,- or carbonate of iron, and 
and graiiulatt'd its fracture will be; found that the metal had lost no weight, 
and as this is not completely remedied Morveau repeated the c x periinent with 
by the subsequent tempering, it is ad- grey crude iron. The loss of weight 
visablo to employ the least heat ea- was liU|e, if any. The metal exhibited 
pablcof affurdUig tUc requisite hard-(the black spoti by the intplicatiou of 
J()7 
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nitric acid, as steel usually iloo", !)ut it 
li] 1 not liiivden bv iifoition and yihiiiif- 
iiiiT inuatov. Hence it is cuncliuled, 
that it «iis srjtrcply .titcri'd ; iui cniile 
iinns also cxliifiit the Mack'•luit, and 
caii''i't by coiiiinoTi ii aMfisTenuiit ac- 
the hardiiC'S t) -teel. jinixii- 
iiiptl.is liein ol ifdertnm, it will hd- 
that since elude ii<.ii uiirei'< tioni 
st(“<’l only in the suiierabinidiim e oi 
ea’lioii, it oi]y;ht to be eai-able ol ev¬ 
il eme iiardiie'-v, il innUcd to tUat de- 
y^ree v/hicli is iciiuisite to coiiiMiie the 
jrient'.v ]'iair ot this caibon e.ith tin* 
iuni, Sind tlnni suddenly eiuds'd. This 
Is acioidinsfly toned to be tlie la'C. 
If the pre\ »nidi' non, eo'iiinoiily dis- 
tin,''»is.hed by oiir bj.iiideis b\ tlie 
iiair •' ol nietal, l.e liealod t<) a 
■vvlute-lieat, anti then idmip'dl into 'iisi- 
ter, it Ijoeonies very liaid. imicliu Intel, 
denser, and r.iore metallic in its ap- 
•pearaiiee, anil uill bear :i i-ielty (fruiid 
edtre, lit for ciaiers, loi the us‘ ol j 
tuiiiers ill non or 'tool. In tiiese tools j 
the ancle <>1 the jdaner. oliieh loinilhe 
«'dge !.■. about 15 d'-e. The haidnes- ol 
this kind of non v- not eoiisi‘lorabl\ 
diniini'lied but bv iprmtioii i (iiitiiined 
iov a lenirth of time, winch is a lact 
also ccinlornialdc to vvliat bai'pens in 
steel, i'oi th»j east steel \i ill he sof¬ 
tened iieaiU a> niiieh bv ainiealinv to 
the straw roloiir, as the iinider steels 
me by annealing to .i ynirple nr lull 
blue. Some ol our aiti'ts have taken 
advantage of this properly of .^olt 
crude iion, in the fahriration nt axles 
and collaia tor wlieel-ivoik ; for this 
xiiatoiial is easily Ated and turned in 
its sott state, and may aflonvards be 
liiirdeiicd to as to endure a much 
longer time of wear. The foiniders 
'U'ho cast wlieols and otli<>i' arlii-les of 
inechanisni, are oreasuinally enibar- 
xassed by this propeity. For, as the 
jnctal IS yMiured into theii moulds oi 
uioistcncd sandj the evaporation of the 
water carrier oil a great poitmn ol 
Hie heat, and pools tlie non so spee- 
dily, as to render it extremely hard, 
White, and close in its tcxtiiie. This 
is most remarkable in such yiortioris of 
the metal as have the greatest di'-taiice 
to run from the git or aperture of rc< 
ception. For these come in eontact 
■uccessively with a larger portion of 
the sand, and arc thcrctore inoic sud¬ 
denly cooled. Wc may see the teeth of 
cog-wheels altogether in this state, 
while the rim and other parts of the 
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wheel remained soft. The obvious 
remedy for tins defert is to iiiPiea?e 
the iiiiiiiher ot gits, and to Iia>e tlie 
sand as dvy as piisviiih' yp eonveiiii'iit. 
Ill otlur artii'les this propeity li.is 
bi'cii applicil to ailv.iiitasrc. pavtu iilarly 
111 the steel lolleis im laige laniiiia- 
tmg mills. It h.:i been stated by a 
uoikiiiaii, that 'tfiiiteil m-ii, •'udileiily 
plunged into the soft leatliei ot a 
becoiiies lei^ hard iiu its rmlai'c, 
whuh iiiU't ailse iron; an in^t.intii- 
iicdtis edeet ul ease-h.iidemiur. Tlio 
incieaso of dimensions iicijiiired ly 
pteel ill liai'deniiur, js siirb, tliat ui ge- 
iiei..l, yiieres of woik liiiislied suit will 
Mi'f 111 their I'laei's when haiileiieil. 
riic Imeni'ss of jii.v'ii in liaid steel, a-* 
exhilnted in iN li'irtuie, is v.nioiis ac- 
eording to tin* nimlitv of the iiirlal. and 
the temper it hii* leeeived. 'riiehaider 
the steel, the roarscr the grain. Hut 
IN like cii'i iiiiistaiiees, ime steel has 
the elusot glam, and is ever the mo^t 
uniform in its appear niee. Vi'oikmeri 
a\ail tlieiiiselveH niiieh ol tlii-> iiidiea- 
tioih III geiieinl, a neat nine lined 
l»a<tiire, and oieiigiey test me, denote 
good steel, and tin* appeuiaiioe of 
threads, cr.irks, <,:■ biilliant speeks, 
denotes the roiitiaiy. Jiiit llie iiiaii- 
agenieiit of the loiging, and ether or- 
eimistaiiee.s ill niaiiiita* tin ii'g, w'ill nio- 
dily tiiese indieations; and tiio »tf*cl 
that ja good lor some pin poses, m.'V 
be less suited to others. It is Imind, 
that steel U more elh** tiially li.iidnicd 
in erdd than in warm water, and, at 
like leinpeiatures, irioie ellectiially in 
inerouiy than in w'ater. Oil is tnund 
to harden the surfarc of steel much 
inoie than its internal pait, so that it 
resists the file, but is iimoli le-^s easily 
broken by the Jiammei. Tallow' dilleis 
from oil in the l-e.it, wliii h becomes la¬ 
tent for its liisiim ; ami aceurdiiigly, 
solid tiilhnv JS an excellent malcri.il 
lor hardening drills and other small 
aitieles. 'I'he makers of tiles rover 
tlieiii with the grounds of beer and 
roumion salt, whi« h a$sUt their har¬ 
dening, and keep the suilace Iroiu 
scoiityiug. The inucibtge ol the beer 
aupplic.s a coally matter, and the fused 
Balt foiitis a varnish in the hre, and 
defemls the steel. Very small articles 
heated in a candle are found to ho 
hardened perfectly, by suddenly whirl¬ 
ing them in the cold air; and thin hars 
or plates of steel, such ns the inagiietie 
needle of a compassj aciiuirc a good 
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•Injifvoc of hardnp«i9 l.ylicin;' riniti'il, 
then lai-A on a I'late ol cold lusul, and 
suddenly eo^'.Ted >\itli aiiother ]ilate. 
Tho«e woiilil l)(j uneijnnlly hardened, 
and lieiid, if pUint^ed mi walei. The 
black -“I'Ol which rem 11113 upon steel, 

- ( rude iron, after its surlace liai 
hern curroUc'l hy acids, consists of 
]dunihai;o, wliich remains alter the 
iinn lia** disaiijifaied hy solution. So- 
Intinn 111 the bul)duinc or niuiiatic 
acid not only exhibits the idiiinba^u 
contained in iron, hut likewise ]ios- 
^sl>s the advaiil.ajrc of shewing the 
state of its reduction, by the iiiiuntity 
of hydrogen gas which u disengaged ; 
for the quantity of this gas, in like cir- 
ruiiistaiiees, 19 piopoitional to that of 
the iron which is eonveited into oxide. 
It is found tliatthe while crude non 
a (Turds the least quantity ol hydiogen 
ill pro|i()rtion to its bulk, and Icas’es a 
niodciate portion of plumbago; the 
giry erude iron alTords iiiuie hydrogen 
and more pliimhago than the white : 
and the softest bar iron affords mobt 
hydrogen of any, and little or no plum¬ 
bago. The quantities of hydiogen gas, 
at a medium, by ounce measures, were 
G2, afforded by 100 iriniiis of the wliite 
cimle iioii ; 7 I hyllie giey crude iron, 
and 77 by the nialloablc iron. Iron is 
one of the pi'iiici|ial ingredients lor 
dyeing black. The stufl is lir^t pre* 
pared with a bath of galls and log¬ 
wood, then with a similar hath, to 
whieh verdegiis is added, and lastly 
dyed in a similar bath, \Mlh the addi¬ 
tion of siilpliate of iron. If it be wished 
that the eolour sliould be paiticiilarly 
line, tlio stuff should pienously be 
dyed of a deep blue ; otherwise, a 
blown may be lliot given witli the 
giccn husks ol walnuts. Silk, how- 
evt‘ 1 , imi-t not be previously blued 
with imligo, ami snmaeh in.iy be suh- 
stituted instead ol gulls. Leathei, 

f ireparcd by tanning With o.a1c hark, is 
dackeiied by a solution fli Mil|)hate of 
lion. Cotton lias a very strong allinily 
lor oxide oi iron, so that, it it be ini- 
incrsed 111 a solution of any salt ol 
iron, it assumes a chamois eu]uun’,moie 
or less dee]i aceordiiig to the strength 
id the solution. The aetioii of the air 
on tlie oxide of 'iron, deepens tlic eo- 
loiir; and if tlie shade weic at first 
deep, the textuie of the stuff is liahle 
to be coiroded by it. To prevent this, 
the cotton should he immersed iu the 
folutioii cold, carefully wrung, and 


immediately plnngotl into a Icy of pot" 
ash, iniwd with a solution of alum* 
Alter baling lain in tins four 01 live 
hoiiis. it is to be wrung, washed, and 
dried. In older to prcM'iit giiri-harrels 
Irnin viisling, they are freiinently 
hrnwneil. Tins is done hy rubhiiig it 
over when iiniilied nith aquafortis or 
hpir.t ot s.ilt diluted uitli wntei, and 
i.iying it hy for a week 01 two, till a 
fomplctu coat of iiist is formeil. A 
little (^1 is then applied, and the Hitr- 
lace liL’ing luhhed drj, is poli-hed hy 
means ol a haul bitiali and :i little hecs’ 
wax. 'I'lic yellow spots called non 
inouhls, wliieli are Irequently 01 
bioiied hy washing ink spots tvith soap, 
may ill geiieial heieinoved b\ leiiioit- 
jnii e, Ol the oxalie or citiic acids, m- hy 
muiialie acid diluted with live or s.ik 
patU of water ; hut this must he washed 
off 111 a minute or two. ink spots nitiy 
readily be removed hy the same mean?. 
11 the' iron mould have i-pinained so 
lung, that the iron isiery highly oxi¬ 
dized, so as to he insoliihic in the .arid, 
a solution of an alkiiline siilphiiret 
may he applied, and alter this has been 
well washed oil, the acid will remove 
the stain. The specific gravity ol pure 
iioii is 7‘7,tt)iicli iii.ay he a little in¬ 
creased by hamiiieniig. It is less mal¬ 
leable than gold, siUei,Ol coppei, liut 
it is iieaily as diictile, one being made 
ot iron, of the dinineter of the nno 
hundred and liffieth part of an inch. 
Iron combines with oxygen, in difler- 
eiit propoitioiis, also with cliloiiiie, 
iodine, aiil|>hur, and carbon, li'iiii uni¬ 
ted with caiboii hecoiiies btcel. (',ast 
iron containa a poitioii of iaibon, \i itli 
home oilier substances. The mosit use¬ 
ful alloy of lion is that with tin or tin¬ 
plate. Alloys are piodiiccd of steel, 
with platinum, ihoilniin, gold, silver, 
and nickel. Iron is ,v. valuable aitiole 
in the materia iiiedica. Chalybeate 
sjnings greatly benefit the constitu¬ 
tion, ami they deiive their viitucs 
fiom the qiiaiitilY of iron diffused 
through them hy the agency ol a mild 
arid, in which state it la readily taken 
up by the lacteals. To iimt.'te the 
water nl n good chalybeate spring, dis¬ 
solve 3 grains of the sulphate of iron, 
and fid of bicarbonate of potass, in a 
quantity of cidd water, and agitate iu 
a close vessel, 

IRON FLINT, consists of 93'5 sili¬ 
ca, 5 oxide of iron, and 1 volatile mat¬ 
ter. Another kind, caUnd red iroa 
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flint, eoniisti of 76'8 silica* and 217 Isinglass is best made in the summer* 
oxide of iron. as fiost gives it a disagreeable rolour. 

ISATIS TINCTORIA. the plant depiives it of its weight, and impairs 
called woad. used in dyeing. its gelatinous principles. Isinglass 

iSEAlNBt a mineral of an iron- boiled in milk forms a indd nutritions 
Mack colour, consisting of 4S oxide of jelly, and is llius sometimes einpli>)eit 
titaniuni. 48 oxide ol i'on, and 4 ura- medicinally. Tins, hen liavoureil by 
Ilium, according to tlic analysis of Di. the art of the cook, is the blane-man- 
Thoinson, of iseiinc found in the liver go ol our tables. A aolutinii of isiii- 
]>nii, in Aberdcenshiiv. ;^cr(ll•dlng to glass in water, with a very «mall pio- 
Klaproth, it eonsi.«ts of 7’J oxide ol portion ut some balsam, spread on 
iron, and 28 oxide ut titanium.* Spe- black silk, is the i.ouit plaister ol the 
eitlc gravity. 4‘6. The luuieral acids shops. 

have no eltect on it. IVORY. Tho tusk, or tooth of dc- 

ISINOLASS. This suhstanee is al- fence ol the male elephant. It is an 
must W’holly gelatine ; lUU grains of intermediate bubstanee, between hone 
good dry isinglass containing rather and horn, not Capable of being soft- 
more than 98 ot matter soluble m ened by fire, not altogether so hard 
water. Isinglas.s is made from cei tain .iiid buttle as buno. Sometimes it 
ilsh found 111 the Dauiibe, and the ii- grows to an enormous size, so as to 
versol Mu'cniy. Willoughby and others weigh near two hundred pounds. Tlio 
iiiforia us, tliiil il is made of the sound cutiie tooth is ot a yellnwisli, biownisli, 
of the licliiga : and Neumann, that it and soinelimes a dark brown eoloiir on 
is made of the IliiM) Geriiiiini'riun, and the outside, internally white, liolluw 
other fi.sh, which ho bus Irequentli secti towards the root, and so far as was 
fold in the public markets of Vitnina. lu.scrted into the jaw. of a hlaekish 
J>lr. .lai-kson reinaiks, that the sounds biown-eoluiir. Tlie finest, whitest, 
of cud, iiroporly prepaied, nlFoid this smoothest, and most eompaet ivory 
Bubstanee ; and that the lakes of Aiiic- comes tioin the island ol Ceylon. The 
Tica abonnd with fish fioni which the grand consumption of tins commodity 
very finest soil may be obtained. Isiii- is for making oinarnental utensils, ina- 
glass leceiies lUi ditrermit shapes in thematical instrunients, cases, boxes* 
the following muniicr:—The paits balls, combs, dice, and an infinity of 
ol whieti it is composed, particu- toys. The workmen have methods also 
larly the sounds, arc taken fioin the of tingeiiig it of a variety of rnloms. 
fish while sweet and Iresh, slit open, Mcrat Guillut obtained fioni 100 parts 
washed from their slimy snrdc?, di- ol >vory, “4 gelatine. Cl phosphate of 
vc.stcd of a veiy thin membrane which limn, ami 0‘1 carbonate of lime. Tho 
enreIo|ics the sound, and then exposed eoal of ivoiy is used in the arts under 
to stifien u little in the air. In this the deiiominatiou of ivory-black. l*ar- 
slate, they arc lurmed into rolls about ticiilar vessels arc used in the manii- 
tlic thickness of a finger, and in length factory of this pigment, for the purpose 
aecoriiing to the intended size ot tlic ot rendering it perfectly black. Some 
staple: u thin mciiibraiic is generally travellers speak of the tooth of tho 
selected for the centre of Tho roll, sea-horse as an excellent ivory; but it 
round which the lest arc folded alter- is too haid to he sawed or wrought like 
iiateiy, and about half .aii inch of each ivory. It is used lor making artificial 
extremity of the roll is turned iuwarde. teeth. 

K 

KALI. -See PoTAsr. of their figure, they were a long tima 

KAOLIN. The Chinese oamo of taken for tlie seeds of the tree on 
porcelain clay. which they live; whence they were 

KEPlllA TERRESTRIS. Barba- called grains of kcrnies. They also 
does tar.—(See ftitimen.) Loie the name of vermilion. To dyo 

KELP. Incinerated sea weed.—- spun worsted with kerm* s, it is first 
(See iioda.) boiled half au hour in water with bran. 

KERBES (coccut ilicis, Lin.) is an then two hours in a fresh bath with 
insect found }n many parts or Asia, one-ftfth of Roman alum, and one- 
and the south of Europe. On accountitenth of tartar* to widch sour water it 
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commonly added; after whicli. it is kinato of lime and a mucilaginoua 
taken out, tied up In a linen hafr, and matter. Tf this residue be dissolved 
caified to a cool place, where it ib Ivlt in ^^ate^, niul liltiatcii, and left to ova> 
eonic days. To obtain a full colour, as poration, it will toim crystals nf kinate 
inucli kermes as equals three>fourtl)3, ot lime. Let them be'puiillcd by a 
or even tlie W'liolc of the weight oi the second solution and crystalization. Let 
woo], is put into a warm bath, and the them again be di-solved in ten times 
wool ).s put iji at the first boiling. .As their weight of water, and pour in ox- 
clolh is more dense than wool, either alic acid, the oxolate of lime will be 
spun or in the fleece, it requires one- separated, and by spontaneous evapo- 
louith l(‘ss of the salts in the boiling, ration, the kinic acid will yield regular 
and ol keinics in the bath. The colour ci^staN. 

that kermes Uiipaits to wool has niinli KINfj. A few years ago this was 
lesb hlooin than the scailet iriadc with introduced into oiir shops and incdic.'il 
cochineal; whence (he latter has gene- practice by the name of a gum; but 
tally been piefeired, siiieo the art ot J)r. Duncan lias that it is aii 

licigliteiiing its Lolour by mentis ut extract. It contains also a species of 
soliit'on ot tin lias been kiiow'n. tannin, whence it is used as an as- 

KKRMES MlNJSflAL. {Soe^nti- triiigent in diarrhoeas. 
mohji.) K L E B S C UI £ !■' E R. Adhesive 

KIl^b'EKILL. (See Mecrschavm.) slate. 

KINATE Ol'' LI.ME. A salt which KONITE.— SenIAtneitoneh.TiA.MaT' 

fcirm!i 7 cent, of cincliona. (See blit 

Kinic Add.) KOUMISS. A vinous liquid, which 

KlNir ACID, w'as nlitainea by Vaii-ltheTaitarsniakc by lenncnting mares* 
queliii from the extract of eiiichonn, milk. Something •>iniilar is prepared 
made from infusions ol the hark in hot in Orkney and Shetland, 
water. Alcohol removes the resinous KUrEER NlCK£L.-->-Scc •Vickeit 
paiti and the remainder consists of 

L. 

LABDANUM. A resin of a spe- facts, which must necessarily be 
eies ut cistiis in Candi.i, of a blackish known, but which arc not mentioned 
eolonr, Tlio country people collert it either in books oi in memoirs, be- 
by means of a staff, at the end of cause they arc too numerous, and 
which arc lastened many leather would appear too minute. Lastly, 
thongs, which they gently stiike on ththre are luuny qualities in the seve- 
the liecs. They form it into cylindri- ml agents, of whieh no just notion 
cal pieces, which are railed Inbitanuni can be given by writing, and which 
lutuitl*. It is greatly adulterated by arc perfectly well known as soon ai 
the addition of black sand. It bus they have been once made to strike 
been used in cephalic and stomachic our senses. Many people think, that 
pbi<-ters and perfumes, a laboratory level with the ground is 

X^AIiOllATORY. A place properly most convenient, for the sake ol w'a- 
fitted up fur the performance of che- ter, pounding, washing, &c. It cer- 
mical operations. As chemistry is a tainlyhas these advantages; but it is 
science lounded entirely on experi- also subject to very great inconveni- 
meiit, wc eniiiiot hope to undei stand once from moisture. Constant mois- 
it well, without making such experi- ture, though not very ronsidcrablc 
meiits asvFiify most of the known and sensible in many respects, is a 
fundamental operations, and also very great inconvenience iu a rhomi- 
such .as reasoning, snalogy, and the cal laborator)’. Iu such a vlace, 
spirit of inquiry, never fail to sug- most saline matters become moist in 
gest to those, whose taste and suit- time, and the inscriptions fall off, or 
able talents lead them to this es- arc effaced; the bellows rot; the me- 
seiitial part of experimental philo- tale rust; the furnaces moulder, and 
eophy. Besides, when a person him- every thing almost spoils, A labora- 
self observes, and operates, he must tory, therefore, it more advantage- 
perceive, even in the most common ously placed above than below the 
operations, a great variety of small grouno, that it may be as dry at poi-; 



CHEMISTRY. 


iRiIe. The air must have free arcess 
to it: and it niui>t even be so coii- 
atriirtcd, that, by moans of two or 
nunc opposite openings, acunontoL 
air may be a^linittcd to i.auy uif any 
noxious vapoiini or dus-t. In the la- 
boiatory ii chimney oufrht to he cur- 
structed so hicrii (hat a person may 
easily slaiul ntidrr it, ami as oxtensne 
as is j ussihle ; that hum one wall 
to another. The lunnel of this chim> 
ney ouf^jit to he as linth as it isspossi- 
lile, and sufficiently cuntiai ted to make 
a I'uiid drniipht As rliairual mily 
is 1 . unit under this ehiinriey. no soot 
is eullecteil 111 it; and tlieielDiC it 
need nol lie so iMde as tn alloo a 
rlmenev-sufepei to pass up m.Io It. 
Vniierthis cliiiuticv n:av be cmi-tiuct- 
ed <>()me hnek liiriiuee-, pnitieularly 
a leellimt tunniee, a lurtiai'c lor dis¬ 
tilling nilli an alemlue, .md one or 
tno o\en^ like those in kili hens. Tlie 
restul tne spare uiii'lit to be hlled up 
Willi stands ui diffcicnt Iieipdits, troin 
n toot tu a font and n b.ilt, oiiwbieli 

I ioitable liii'iniees ol all kinds aie to 
le flaeed. Tliese iuinuces are the 
most (onveiiieiil, tium the facility 
of <li'p«siti(! them at pleasure; and 
they aie the only lurnaecs whicli are 
nee< ^siii7 in *‘m.ill laboratory. A 
double pan o| bellows ol luoderntc 
sire must .ilso be placed as coinmo- 
dioiisly undei the chiinncy, or as iivar 
as the pi.ice will allow. These bel 
Iiiu s arc soinetiincs mounted in a port¬ 
able ii nine; winch ia sufficiently con¬ 
venient when the bellows arc ii<>t 
more than eighteen or twenty inches 
long. These bellows ought to have 
a pipe diieetcd toward the hearth 
where tlie loige is to be placed. The 
necessaiy lurnaces are, the simple 
till mice 101 distilling with a copper 
aleniLic ; a lamp tuvnace ; two re¬ 
verberatory ini naces ot dilTei ent sizes, 
for distilling with letorts ; an air or 
inrltirig furnace, an essay furnace, 
and a forge fiii iincc. The various in- 
etiumcnts and ve«sels of indispensa¬ 
ble use in a chcniie.ul laboiatory, w'ill 
be well noticed in the descuptioii of 
the plates nttaclied tn this volume. 
Under the cliiniiiey. at a convenient 
height, must he a row of hooks driven 
into the hack and 'ide walls, upon 
W'hich are to be hung small shovels ; 
iron pans; tongs ; straight, crooked, 
anil circular pincers; pokers; iron 
and other utensils for disposing 
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the fuel .and managing the crucibles. 
To the W'alls of the laboratory ought 
to he lavteiied shelves ol diffeient 
breudllis and heights ; nr these shelves 
may he suspended liy hooks. The bhelves 
arc to contain gla s vessels, and the 
products of operations, and oiiglit to 
be in as great .i nuinbei as is possible. 
Ill a lahoiutory w here many experi¬ 
ment!, aie made, theic caniiul be too 
many sheUe*>. 'J’he most eonieniciit 
place for a stone or leaden cistern, to 
eoniain water, i- a eoinor ni the laho- 
ra'.ui-y, and nmier it a sink ought to 
be placed with a pipe, ly which the 
water poiUid into it may di-iliaige 
it-fll. As the lessels are always 
cleaned under this cistein, eloMis and 
lollie brushes iiiight to he Iniug upon 
licoks tautened in tiie walls near it. 
Ill the iiinbllo ol the laboraTnty a 
laige tabic is to he plaecd, on which 
luixTiires are to bo m.ulr, preparations 
lor upei.ili»n», solutions, pieeipita- 
tiiins, and small tiUiatioiiii; in ,*i w'vid, 
wlialevcr does not requiiu tiro, ex- 
i-eptiiig that of a lamp. In coiivciii- 
ent parts of the laboratory are to be 
placed blocks ot wood upon mats; 
one of whirl) is to sup]Oita iiinhllo- 
sized lion n.oitar ; another to sup]-oit 
a tnuldle-*-izcd inaihle, oi lather lianL 
stone 11101 tai ; .a third to su|ipoic an 
anvil. Near the mortars are to ho 
hung searces of diifcrent sizes and 
fineness ; and near the anvil a ham¬ 
mer. Hies, rasps, small pincers, scis- 
i-ois, sheers, and other suiall ntensils, 
iiecossaiy to give metali a Ibim pro¬ 
per for the several operations. Two 
moveable trestles ought to he in a 
laboratory, which may sene to sup¬ 
port a large filter mounted iijion a 
frame, w'hen it is required. This ap¬ 
paratus is removed occasionally to tlio 
most convenient place. Chaicoal is 
ail iuipuitaiit article in a laboratory, 
and it therefore must be placed within 
reach ; hut as the black dust w'hich 
iHu:, about it wlienever it is stirred, is 
apt to soil cvciy thing In the lalujia- 
tory, it had better be in some place 
near the laboratory, together with 
mnine furze, which is very convciiiout 
for kindling flres quickly. This place 
selves, at the same time, for contain¬ 
ing bulky things, whicli arc not often 
wanted; sncIi as furnaces, bricks, 
tiles, clay, hre-clay, quicklime, sand, 
and many other things neccssaiy lor 
chemical operations. Lastly, a middle 
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bized table, witb solid feet, ought to 
be enumerated among the large move¬ 
ables of a laboratory, the use of which 
is to support a porphyrvi or levigating 
stone, ni ratlicr a vei\ hard dense grit 
stone,together willi a uiuller made of 
the same kind of stone. The other 
small moveableH or utensils of a labo- 
latory are, small hand mortars of 
iron, glass, agate, and Wl dgtvood's 
ware, and their pestles; eaithen, 
stone metal, and glass vessels, of dif¬ 
ferent kinds, funnels, and measures. 
Some wliitc wiiting paper, and some 
unsized paperfor lilteis ; a laigc num¬ 
ber of clean straws, eight or ten 
iiKhesIong, for siining niixtnres in 
glasses, and for snppoiting paper Al¬ 
ters placed in glass funnels, (,'lass 
tubes for stirring and mixing coi losivc 
liquors; spatulas of wood, ivory, 
metal, and glas.. Thi]^ pastehoanls 
and horns, very ronveiTicnt for col¬ 
lecting matters bruised with water 
upon the levigating stone, or in 
moitars; corks of all sizes; blad¬ 
ders and linen strips foi luting vessels. 
A good portable pair of bellows ; a 
goc^ steel for striking lire: a glue- 
pot, with its little bi iisU; lastly, a 
great many boxes, of vaiious sizes, lor 
containing niost of the above-men¬ 
tioned things, and which are to be 
placed upon the slielves. ileside 
these things, some substances aie so 
necessary in most chemical operations, 
that they may be coiisidcrcd as inslru- 
ments requisite for the practice oi this 
fceience. These substances aie called 
reagVnta. All inetaK, which nught to 
bo veiy pure. A per-oii pivtvid<’d with 
such instruments and suhstiuiri*?, nn^y 
at once perfoi 111 many chemical expe- 
ilinciits. The general ohscn'alions of 
Macfjuer upon the conducting of che¬ 
mical prucessrs, aie tinly valuabl'> 
and Judicious, Method, order, and 
rleanlinofiH are essentially ncces-ary 
in a chemical laboratoiy. Kvery ves¬ 
sel and utensil ought to be well cleansed 
as often as it is used, and put again 
into its place; labels ought to be put 
upon all the sulistances. These cares, 
w'hich seem to be tridiiig, are, how 
ever, very fatiguing and tedious ; but 
they arc also very important, though 
frequemly little oLsors'cd. When a 
person is keenly engaged, cxpciiments 
succeed each other quickly; some seeiii 
nearly to decide the matter, and others 
suggest new ideas ; he cannot but 
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proceed to tltem Immediately, and he 
is led from one to another; he thinks 
he shall easily know again the pro¬ 
ducts ot the first expeiiments, and 
therefore he docs not take time to |)iit 
them in order; he prosecutes with 
eagerness the experiments which ha 
has last thought ol ; and in the menu 
time, the vessels employed, the glasses 
and bottles filled, so accumulate, that 
he cannot any longer distinguish 
thcin;*ur at least, he is uncertain 
concerning many of his former pro- 
ducts. This evil is increased, if a new 
series of operations succeed, and uo 
enpy all the laboratory ; nr, it he be 
obliged to quit it lor some time, every 
thing then goes into conliisioii. Tlieiiee 
it ticquontly happens that he loses the 
iruits of much l.ihour, and that lie 
must throw away almost all the pro¬ 
ducts of his expeiiments. When new 
researches and inquiiies are made, 
the mixtures, results, and products of 
all the operations ought to be kept a 
long time, distinctly labelled and re¬ 
gistered ; for these things, when kept 
^ some time, treqiicntly present pheno¬ 
mena that were not at all suspected. 
Many line discoveries in cliemistry 
havu been made in this manner, and 
many have certainly been lost by 
throwing away too hastily, or neglect- 
ing the products. Since chcmisti'y 
ofi'ci's many views for the iinprovemcnt 
of many iinpurtaiit arts, as it presents 
piospeets of many useful and profit- 
iilile discoveries, those who apply their 
labours in this way ought to be ex¬ 
ceedingly circumspect, not to be led 
into a useless expence of money and 
time, in a certain set of experiments, 
some one U generally of an imposing 
appearnnee, although ill reality it is no- 
tliiiig moic. ('heinibti7 is full of these 
half succc<>ses, which serve only to de¬ 
ceive tlie unwary, to multiply the nuin- 
br r of trials, and t o lead to girat expenccj 
before the fruitlessness of the search 
is discovered. By these reflections we 
do not intend to divert from all such 
researches those whooc tasto and ta¬ 
lents render them tit for them ; on the 
contrary, wc acknowledge, that the 
impiovement ol tlic arts, and the dii- 
covery of new objects nf luniinfacture 
and commerce, are undoul tedly the 
finest and most Interesting part of 
chemistry, and which make that scl- 
eiirc truly valuable ; for without they 
cuds, what would chemistry be bifll 
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aLMonco purely theoretical, and. capable the aame teay. The mucilaginous and 
of einpfnying only some abstract and smooth surface of the plantain tree 
hperulatWe minds, but usHesa to so* prevents its adhering; and the de< 
ciety ^ We acknowledge also, that the prree of prc'-sure regulates the thick* 
Burresse^ in this kind of rhcmical en- ness ot the coating of lae, at the same 
qiiiry uie not rare, and that their au* time that the fineness of the bag de* 
thiiis have 'omotiinei acquired lor- termines it* clearness and transpa* 
tuiic«, so much tiie more honourable, rency. Analyzed by Mr. Ilatvhvtt, 
as being the fniits of their talents and stiek-lac gave in 100 parts, resin 68, 
industry. But we repeat, that in eolouiing extract 10. wax 6, glutcu 
thc^^e researches, the more dazzling H'A, extraneous substances 6*5; seed* 
and near any success api)«v9, the lac, resin, 88’.5, rolouring extract 2*5, 
more circumspeetion, and even dis- wax <1'5, gluten 2; shelUlae, rcsiii 
trust, is necessary. 90 - 0 , coluui ing extract 0 * 5 ., wax 4 , 

LAUHADOR SPAR, a species of gluten The gluten greatly re* 

fels])ar. seinbirs tliat of wheat, if it be not pre- 

LAC, is a siibstanee ueli known in ci*cly the same: and the wax is ana- 
Kurope, under the different appella- logon* to tliat of the inyrica ceritera. 
tioiis of stiek-lac, shell-Iae, aiirl seed- in India, lac is fashioned into rings, 
lac. The lirst is the lac in its natural' heads, and other trinkets; sealing- 
state, encrusting Mii.ill branches or uax, varnishes, and lakes fur painters, 
twigx. Seed-lac is tlio stick-lac sepa- are made from it; it is ranch used as 
r.ited rioin the twigs, appearing in a a red dye, and wool tmged with it is 
granulated form, and pmliably do- omidoyod a« a luciis by the ladies: 
pi'ived of part of its colouring matter ana tlie resinous part moiled and 
by boiling. Shell-lac is the'-ulistunec mixed with about thrice its weight of 
which has undeigone a simple piirifi- finely powdered sand, forms polishing 
calioii, as mentioned heUiw. Beside stones. The lapidaries mix powder 
these we sometimes meet with a of corundum with it in a similar maii- 
touith, called luinti-Iac, which is the tier. The colouring matter is soluble 
Boed-lac melted and luriiieilintoc.ikes. in water ; but 1 part of borax to 5 of 
Lac istlio product of the coccus laec.'i, lac, renders the whole soluble by df* 
whichileposit-itseggsoii the branches gestion in water, ncarty at a bnilimr 
Ufa tree called lliiiai, in Aiisam, a heat. This solution is equal for many 
country bordering nu Thibet, and else- purposes to spirit varnish, and is an 
where in India. It appears designed exrcllent vehicle for water colours, az 
to answer the purpose ol defending when once dried, water has no effect 
the eggs froiii injury, and affording unit. Lixivium of pot.ish, soda, and 
food tor Uie maggot in a more ad- caibonatc of soda, likewise dissolve 
vanced state. It is formed into cells, it. So does nitric acid, if digested 
finished w’ith as much art and regula- upon it in sufficient quantity 48 hours, 
rity as a honoycomb, but differciitly The colonriiig matter of the lac loses 
arranged : and the inhabitants collect considerably of its beauty by keeping 
it twice a year. In the moritlis ul I'e- any length ol time ; but when extract* 
bruury and August. For the puidflca- cd fresh, and precipitated as a lake, 
tiun, it is hrokeu into small pieces, it is less liable to injury. Mr. Ste* 
and put into a canvas bag of about phens, a surgeon in Bengal, sent 
four feet long, and not above six home a great deal prepared in this 
inches in circumference. Two of way, which afforded a good scarlet to 
these bags are in constant use, and clotli previously yellowed with querci* 
each of them held by two men. The iron ; but it w- uid probably have 
bag is placed over a fire, and fre- iicen better, if, instead of precipitat* 
quently turned, till the lac is liquid in;^ with alum, he had employed a so- 
ennugh to pass through its pores : lution of tin, cn- merely evaporated tho 
when it is taken off the fire, and dccuction to dryness, 
twisted in different directions by the LACTIC ACID. By evaporating 
men who bold it, at the same time sour whey to one-eighth, filtering, pre- 
dragging it along the convex part of cipltating with lime-Water, and sepa- 
u plantain tree prepared for this pur- rating the lime by oxalic acid, Schecle 
pose; and while Uiis Is doing, the obtained an aqueous solution of what 
Pther bag is heatisgt tr> b« IVfiM In he supposed to be u peculiar neid^ 
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trhlch has aecordlnely been termMi the 
lactic. Tq procure It separate, he eva¬ 
porated the solution to the consistence 
of honey, poured on it alcohol, filtered 
this solution, and evaporated the alco¬ 
hol. The residuum was uti acid at a 
yellow colour, jnea[iai>le of being rrys- 
titlized, attracting the hiiiniility ol the 
air, and torining deliquescent salts 
witii the caiths and alkali-H. Itoiiilloii 
Lagrange since exainineil it more nar- 
lowly; and from a series of experi¬ 
ments concluded, that it ronsists ot 
acetic acid, inurJale ot putasli, a .small 
portion of iion, probably dissohed in 
the acetic acid, and an animal m>it- 
ter. 

LACTATES, definite compounds of 
lactic acid, with tlie salifialde bases. 

LACQUEli, solution ot lac in alco¬ 
hol. 

LAKE. This term is used to de¬ 
note a species of colours formed by | 
precipitating colouring mutter with 
some eartli or oxide. The principal 
lakes me Carmine, Florence-lake, niid 
lake fjoni Madder. For the prepara¬ 
tion of Ciirinine. four ounces of finely 
pulverized ruclilnrai are to tie punrod 
into four or six quails of rain or dis¬ 
tilled water, that has boeii previously 
hoiled ill a pewter kettle, niid boiled 
with it for the space ot six niiiuitea 
longer; (some advise to add, duiing 
the boiling, two drachms of pulver¬ 
ised crystals of tartai). Eight srru- 
pies ot Roman alum in powder are 
then to be added, and tbc whole kept 
upon the file one minute longer. As 
soon as the gross pow’der has subsided 
to the hnttoin, and tlie decoction is be¬ 
come clear, tbc latter is to be carctully 
decanted into large evlindrieal glasses 
covered over, and kept undistiiibed, 
till a fine powder is observed to have 
settled at the bottom. The supeiin¬ 
cumbent liquor IS tlien to be poured 
off from this powder, and the powder 

f fradually dried. Fruin the decanted 
iquor, which is still much coloured, 
tlic rest of the Colouring matter may 
he separated by moans of the solution 
of tin, when it yields a carmine little 
Inferior to the otiior. For the prepa¬ 
ration of Florentine lake, the sediment 
of coclfineal that remained in the 
kettle may be boiled with the rcciiiisite 
oil entity of water, and the red lI({uor 
likewise, that remained alter the pre¬ 
paration of the carmine, mixed with 
>t| the whole precipitated with the 


-LAK 

solution of tin. The red preeiplteto 
must be frequently edulcorated with 
water. Exclusively of this, two ounces 
of fre.Hh cucbiueal, and one of cryatai# 
of Tartar, are to be boiled with a suft. 
cient quantity ot water, poured olf 
clear, and precifiitated w ith the soIu» 
tiun of tin, and the piccipitate washed. 
At llie same time, two pounds of alum 
are also to be dissohed in water, pre- 
cipitatCih with a lixivium ot potash, 
and the white earth repeatedly washed 
witli lioiliiig water. Finally, both pre- 
ci]»itate 8 are to he mixed together io 
tlicir liquid state, put upon a filter, and 
di icd. Fur tlie preparation of a cheaper 
Suit, instead ot cochineal, ope pound 
of Hrnzilwood maybe employed in the 
preceding manner. For the lollowing 
piocess lor making a lake from mad- 
dt'r, tlie Society ot Arts voted Sir H. 
C. Englelieid their gold medal. En* 

; close two ounces troy of the finest 
Rutch crop nindder in a bag of fino 
and strong calico, large enough to 
hold three or four tinics as inucli. Put 
it into a large mat hie or porcelain 
mortar, and pour on it a pint of clear 
suit water cold. Press the bag in 
every direction, and pound and rub it 
about with a pestle, a» miicli as can 
be done without tearing it, and when 
tlie water is loaded with colour, pour 
it off. Repeat tills process till the wa¬ 
ter comes off hut slightly tinged, for 
which about five pints will be sutfir 
cient. Heat all the liquor in an earthen 
or Sliver vessel, till it is near boiling, 
and then pour it into a large basin, in¬ 
to which a troy ounce ul alum, dis¬ 
solved ill a pint of boiling soft water, 
has been previously put. Stir the 
mixture together, and while Stirling, 
pour in gefitly about an ounce and 
half of a satui ated solution ol subcar- 
nuiiate of potash. Let it stand till cold, 
to settle ; pour off the cteur yellow li¬ 
quor : add to the precipitate a quart of 
boiling soft water, stirring it well; and 
when cold, separate by filtration tbe 
lake, whiob should weigh halfon ounce. 
If less alum be employed, tlic colour 
will be somewhat deeper: with less 
than three-fouiilis of an ounce, the 
whole of the colouring matter will not 
unite with the alumina. Fresh madder 
root is equal, if not superior to the dry. 
Almost all vegetable colouring matters 
may bo precipitated into lakes, more 
or less beautirulf by wetfis of alttUj er 
oxide of tin. 
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TiAMP.>-Sce Light. 

. J.AMP OF SAFETy.—See Safety 
Lamp. 

LAAIPBLACK. The finest lamp* 
black is produced by collectmp the 
triioke irom a lump a lonnf wick, 
which siipiilies inore oil than ran be 
l>eriei'tiy ooiisumeil ; or by suifering^ 
the tlaine to |jlay a^^^ainst a iiietaliiric 
rovt*r, which iin]«des the cuinbiistiuii, 
not only by cimiiuctiiisf olF part ol tlie 
boat, blit by obsti uctm)t the carrrnt of 
jiir. Lainpblaek, however, is prepared 
in a much rheuper way, tor the de¬ 
mands nt trade. The diesrs w’liieli re- 
iiiain after the cliqiiation^ot pitch, oi 
else small pieces oi fir wood, are 
burned in furnaces ot a peculiar ron- 
sti uction, the smoke ol which is made 
to pa“s tbroufth a long hurizontal Hue, 
tennirialing in a close boarded cham¬ 
ber. 'I’lie Tool of this chamber is made 
ot eoiirse cloth, through which the cur¬ 
rent of air escapes, while the soot le- 
luaiiis behind. 

LANA JMIILOSOPHICA, (Philo¬ 
sophical Wool). The snowy flakes of 
white oxide, wliieli 1 iso and float in 
the air from the coiiibnstion ot xinc. 

lapis INFEKNALIS. Potash. 

LAPIS J^AZIJl,!.— ^zhTCslon^. 
LAJMS NEPlllitTICUS.-Sce Ne. 
phnfe. 

LAPIS OLLARIS. Potstoiie 

liAVA.—Sec f'o/canotis. 

LEAD, IS a white metal of a consi- 
ileialily hlue tinge, very soft and flex¬ 
ible, not >cry tenacious, and eoiise- 
(jueiitly incapable of being drawn into 
line wire, though it is easily extended 
into thill plates under the hainnier 
Its sp. gr. is 11-33. It melts at 612 
deg. In a strong heat it lioils, and 
emits fumes; during which time, if 
exposed to the nil, its oxidation pro¬ 
ceeds with considerable rapidity. Lead 
is brittle nt tlic time ot congelation. 
In this state it may be broken to pieces 
with a hammer, and the crysializa- 
tioii of its internal parts will exhibit 
an arrangement in parallel lines. 
Lead is not much altered by exposure 
to air or water, though the brightness 
of its surface, when cut or scraped, 
very- soon goes off. It is probable that 
a thin stratum of oxide is formed on 
the surface, which deiends the rest ot 
the metal from coirosion. Most of 
the acids attack lend. The sulphuric 
does not act upon it, unless it be con- 
«enlrated and boiling. Sulphurous 


acid gas escapes during this process, 
and the acid is decomposed. When 
the distillation is carried on to dry. 
ness, a saline white inass remains, a 
email purLioii of which is soluble iii 
water, jiid is tuc sulphate of lead ; it 
alfords ciystals. 'I he residue ol the 
white mass is an iiisoliihle sulphate of 
leail. It consists of 5 acid + 14 pro¬ 
toxide. Nitric acid acts slruiigly on 
lead. Muiiatic acid acts directly on 
lead by he.it, oxidising it and dissidv- 
ing [lait ot its oxide. The acetic acid 
dissolves lead and its oxides, though 
]ir(»baldy the, aci-ess of air may be ne- 
f'cssary to the solution of the metal 
itself in this acid. White lead, or ce¬ 
ruse, is made by ioiling leaden platca 
«>pii'any up,uo as to leave the space of 
alinut ail ineli between eacli coil, and 
placing them vertically in eaitlieil 
pots, at tlie bottom of wliieli is some 
good \ inegar. The pots are to be co¬ 
vered, ami exposed lor a length ot 
tune to a gentle heat in a sand-liath, 
or by bedding them in dung. The va¬ 
pour of the vinegar, assisted by the 
tendency of the lead to combine with 
the oxygen w'hirli is picsent, corrodes 
the lead, and eoiivcrts the external 
portion into a white substaiiee which 
conies off in flakes, when the lead is 
Uiieoiled. The plates arc thus treated, 
repeatedly, until tlicy are corroded 
through. Ceruse is the only white used 
in oil paintings. Comntonly it is adul¬ 
terated with a mixture ot chalk in tho 
shops. It may be dissolved without 
difficulty in the aectic arid, and affords 
a ciystallizable salt, called sugar of 
lead from its sweet taste. This, like 
all the preparations of lead, is a 
deadly poison. The common sugar of 
lead is an acetate ; and Goulard's ex¬ 
tract, made by boiling litliaige In vine¬ 
gar, a subacetatc. The power of this 
salt, as a coagulator of mucus. Is sii- 
erior to the other. If a bit of zinc 
c suspended by brass or iron wire, 
or a thread, in a mixture of water and 
the acetate of lead, the lead will be 
revived, and form an arbor Saturni. 
Oils dissolve the oxide of lead, and 
become thick and consistent; in wbicli 
state they are used as the basis of 
plasters, cements for water-works, 
paints, &c. Sulphur readily dissolves 
lead in the dry way, and produces a 
brittle compound, of a deep grey co¬ 
lour and brilliant appearance, wliicli 
is much less fusible (huu lead itdcll; ^ 
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property which is common to all the 
combinations of sulphur with the more 
fusible metals. The phosphoric acul, 
exposed to heal together with char¬ 
coal and lead, becomes ronverted into 
phosphorus, which cniiiluncs with the 
metal. This conibination does not 
greatly dilfer fromuidinary lead; it 
is lualleabic, and easily eiit with a 
hiiite : but it loses its brilliancy more 
speedily than pure lead, and when 
fused upon fharcoal with the blow- 

I iipc, the phosphorus burns, and 
eaves the lead behind. Litliaige fused 
with roiiimun salt decomposes it; tlic 
lead unites with the niiiri.itic acid, and 
loriiis a yellow cciupound, used as a 
pigment. The same decomposition 
lakes place in the buinid way, if coiii- 
moii salt lie macerated with litharge ; 
and the solution will roiitaiii caustic 
alkali. Lead unites with must ol the 
metals, Gold and silver arc dissohed 
liy it in a slight red-heat. Uoth these 
metals are said to be rendered brittle 
by a small admixture of lead, though 
lead itseit is rendered moru ductile 
by a small quantity of them. Platina 
loriiKs _ a brittle com]>ouiid with lead ; 
mercury amalgamates with it; but the 
lead is separated troui the mercury by 
agitation, ill the toini ul an iiiipalpa- 
lile black powder, o.\ygen being at llie 
same time absorbed, (.'upper and lead 
tio nut unite but with a strong heat. 
If lead be liented so ns to boil and 


smoke, it soon dissolves pieces ol cop¬ 
per thrown into it; tlic mixture, '•rheii 
cold, is brittle. The union of these 
two met.IU is remaikably slight; tor, 
upon exposing the mass to a heat no 
greater than tliat in which lead melts, 
flic lead almost entirely luiis nlf by 
itself. Tins piocess is called eliqua- 
tioii. The eoar'ier sorts ot lead,which 
oive their brittleness and griimilalcd 
texture to an admixture ot copper, 
throw it up to the suilaoc on being 
melted by a small lieat. Iron does not 
unite with lead, as long as lioth sub¬ 
stances retain tlieir metallic form. Tin 
unites very easily witli this metal, and 
forms a compound, which is much 
more fusible than lead by itself, and 
is, for tins reason, used as a solder for 
lend. Two parts of lead, and one ot 
tin, form an alloy more fusible than 
either metal alone: this is the solder 
of the plumbers. Bismuth combines 
readily with lead, and affords a metal 
a, fine close grain, but veiv bi'itUe. 
Z17 


A mixture of eiglit parts bismuth, five 
lead, and three tin, will melt in a heat 
which is not sufficient to cause water 
to boil. Antimony forms a brittle alloy 
with lead. Nickel, cobalt, manganese, 
and sine, do not unite with lead by 
fusion. All the oxiiles of lead are 
easily revised with heat and carbon. 
Oxygen and lead (.oiobine together in 
dilTerent propoitiono. If the nitrate 
of lead he dissolved in a precipita¬ 
tion pioduced by potasli, tlu* precipi¬ 
tate, wfkeii dried, will become the 
yellow protoxide. If it be soinewhaC 
viti'ihcd, it constitutes litharge ; and 
combined with caibonic acid, it be¬ 
comes white lead, or ceruse. In this 
protoxide of lead, Berzelius found 
in 10773 {larts, 100 lead and 773 
oxygen ; from whence it is inlerred, 
that tlic eipiivalcnt number ot lead is 
12’9366, or in round iiiiiiibcrs 13. This 
protoxide forms the pigment massicot. 
Massicot exposed tor about 48 hours 
to great heat, becomes red lead, 01 * 
miniiiin, and consists of 100 parts lead 
and 11'08 oxygen; and may he ro- 
presented as two primes of lead and 
three of oxygen. By digesting red 
lead in nitric acid, the larger part is 
dissolved ; but a daik brown pim'tlcr 
remains insoluble, which is found to 
consist of 100 lead and 15‘4 oxygen. 
Chloride ot lead is formed by exposing 
the iimiiate to a moderate heat, or 
plaeiiig lead in cliloriiic. Iodide is 
loiincd by hearing together the two 
coiistitiiriits. Salts ot lead hare the 
peroxide lor their base. They yield, 
I when placed on eharcoal by the blow- 
I pipe, a button of lead. They dissolve 
in water, and yield a colourless solii- 
I tion of an astringent sweetish taste. 

I With ferro priissiate of potass they 
yield a white piecipitate; witli hydro- 
sulphiirct ot pota*s, and sulphuretted 
hydrogen, a black precipitate; with 
gallic arid and infusion of galls, a 
white precipitate; with a plate of 
zinc, a white precipitate, or metaUie 
lead. Lead alloyed with an equal 
weight of tin, ceases to be acted upon 
vinegar. Acetate and subacetate 
of lead have a good effect, as external 
applications, tor iiillained surlaces, 
[burns, scrofulous sores, and as eye¬ 
washes. Lead taken internally is 
very injurious ; hence, the diseases to 
which painters are liable. Litharge, 
dissolved in wines, to give them » 
sweet taste, is very mischievous. SuU 
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{ ihurettPd hydrogen tvator will ransp 

!• tn throw down a black precipitate. 

LltiUT. Alost of the pniperticM of 
ll.'lit heloiijf to natural philo'tophy, 
and are aeeordiiijtly left tor onr suh- 
seiiiient volume ; but light has also 
p\ojterties whi'^h are stnetly chemi- 
eal, of whieh we here attempt a short 
aei'oiint. It was dUeovered by sir 
M’illiani Herscliol, that When light 
was refraeleil by the pri‘-in. and 
thereby -epavated’ into its s^ven pri¬ 
mary I'Oinponent parts, these did not 
eveite he.at in an eipia degree. He 
tniuid that heginiiing at violet, the 
ealmitle power was least, and that it 
lfe]»t giadiially ineieasing to the red, 
tile othei OKti'Miiity of the piinin, 
and did not even ce.ise there, but was 
ptill gr«’ater even a little beyond it. 
Tlie iiifeieiiee w.is, that there were 
I alorifie rays distiiirt from the rays' 
piodiieing vision, of whitdi llie sppe- 
Triiiii extended hevoiid the visible ray. 
These very delicate experiments have 
been repeat'’«l by other philosojiliers, 
and to a great degree veiibed; and 
it may lie laid down as rlearly aseer- 
tained, that the cahiritie power of the 
rays in tlie -ipeetnim increases from 
the ^ iolet to the red. It is also ex¬ 
ceedingly probable, if not eertairi, 
ttiat i!ii' raioi'Siie power goes beyond 
the Illuminated spare ; hut there is 
reason to believe that the maximum 
of lical is prodnecd in the last rays of 
the red ami not beyond The spectrum. 
These eoloriho rays follow the gene¬ 
ral laws by which undivided light is 
governed lis to reflection and refrac¬ 
tion. Wliilst the chief caloiUic power 
is lomid at the red end of the spec¬ 
trum, it is curious that at tlie other 
extremity the violet there is the chief 
clieinical power in alfeeting the ro- 
lour- of siifistances exposed'to it. If 
the Inimr cornea, or imiiiate of silver, 
be moistened, and he exposed to the I 
prismatic spectrum, no etfeet will be 
produced upon it if held in the space 
immediately beyond the red extre¬ 
mity ; but if brought within the red 
ray, a small effort will be produced in 
making the muriate become black, 
and this power will he greater in 
going on through the orange, yellow, 

J [i'eeu, bine, and indigo, ami will bo 
ound greatest of all in the violet; 
and its power does not there cease, 
but extends a little beyond it. Sir 
Uunphrey Davy found, that a misliire 


of chlorine and hydrogen acted tiiora 
rapidly upon each other, cmnhiiiing 
without explosion, when placed in the 
red r.iy', than when placed in thfl 
violet rays. The oxulu of mercury 
formed from calomel and water of 
pota<>s. when exposed to the spec¬ 
trum, was not clianged in the red 
rays, hut when exposed to the violet. 
It hecarno red, whieh must liavo 
arisen fiorii the absorption of oxygen. 
Oiiiarum. exposed to the violet lays, 
passed rapidly from yellow to green. 
When a gaseous mixture of hydrogen 
and chlminc were exposed to the 
violet rays by Messrs. Liissar and 
Thenard, an explosion iininedi'atcly 
took plaee. The light produced by 
coal and oil gas, and by ulctiant gas, 
when concent rated ever so much, 
have not been lomid to produce any 
seiisilde degree of heiSt, or to occ.x 
sinn any rhangc on the colour of mu¬ 
riate of silver, nor to a fleet a mixture 
of hydrogen and chlorine. 

lil.MK. This abundant earth w'as 
thought to lie a simple •■iihstancci un¬ 
til it was decomposed by Sir H. Dai y, 
who bmnd it to consist of oxygen and 
a metallic hase,whicli he denominated 
calciiiin, under wliicli article it is de¬ 
scribed. Tlie metallie property is 
however only produced by the expen- 
meiital cheniisr, and is very evanes¬ 
cent. It is with the oxide ot calcium 
or lime, that we const,antly meet, and 
its useful qualities render it a mine¬ 
ral of first importance The must im¬ 
portant applications of lime are to 
agrieultuic and building: on which 
subjects sir H. Davy has given some 
excellent ohscival'ons. Quicklime in 
its pure state, whether in powder, or 
dissolved in water, is iiijnrions to 
plants, (jrass is killed by wateiing it 
with lime water. Hut lime in its stato 
of Goinhinatioii with carbonic add, is 
a useful ingredient in soils. Calca¬ 
reous earth is fniiiid in the ashes of 
the greater number of plants; and 
exposed to the air, lime cannot long 
continue caustic, but soon bccomcB 
united to earbonic acid. When lime, 
whether fiTslily burnt or slacked, is 
I mixed with any moist fibrous vegeta¬ 
ble matter, tliere Is a strong aetinii 
between the lime and the vegetalilo 
matter, and they form a kind of com¬ 
post together, W which a part U usa- 
ally soluble In water. By this kind of 
operation^ limereuden mARerwhicit 
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WM before comparativoly inert, nu¬ 
tritive ; and as charcoal ami 
ahouiid III all vegetable uiatteis, it 
liccuiiies at tlic same time eonvei tod 
into carbonate of linm. Mild lime, 
owdered limcstoiio, iruules,or chalks, 
avu no action of tiii« kiml upon le- 
irotahle matter: by their action they 
prevent the too rapid dccoiii].osition 
ol substances already dis'.olved ; but 
they have iiu teiideney to lorin solu¬ 
ble matters. It is obvious liuiii these 
cireiiin-tances, tliat llie upeN'ition ol 
quicklime, and riiaile oi clialk, ile- 
peiiiN upon piiiicipJt-s altogether dif- 
Icrent. (Quicklime, in the art ol Pe- j 
^coming mild, picpures solulile out ot 
itisoliihlo matter. It is upon tins rir- 
ciinistance that tlie operation of lime 
in the preparation lor wheat crops 
depends; and its efficacy in leitiliz- 
iiig peats, and in Priiigiiig into a 
state of cultivation all soils ahound- 
ing in hard routs or dry hlires, or iri- 
01 1 vegetable matter. The solution 
of the question, whether quicklime 
ought to be applied to a soil, depends 
upon the quantity ot ineit vegetable 
matti'r that it contains. The solution 
of the qiiestiun, whither marie, mild 
lime, or powdered limestone, ought to 
be applied, depends iinoii tin: qiiiin- 
tity of calcareous matter already in 
the soil. All soils arc iiniiroved by 
mild lime, and ultimately by quick¬ 
lime, which do not clTervesee with 
acids; and sands more than clays. 
When a soil, deficient in calcareous 
matter, contiiins much soluble vegeta¬ 
ble manure, the application of quick¬ 
lime sliould always be avoided, as it 
either tends to decompose the soluble 
matters by uniting to their carbon and 
oxygen so as to become mild Iinic, or 
it combines with the soluble matters, 
and foiins compounds having less at¬ 
traction for water than the pure ve¬ 
getable substance. The case is the 
same with respect to most animal ma¬ 
nures ; but the ojieratimi of the lime 
isdidcrfliit in dilferent cases, and dc- 
pcmJs upon the nature of the aniin.il 
-matter. Lime forms a kind of inso¬ 
luble soap with Oily matters, and then 
gradually decomposes them by sepa¬ 
rating from them oxygeji and carbon. 
It combines likewise with the animal 
acids, and probably assists their de¬ 
composition by abstracting carbon¬ 
aceous matter from them combined 



must render them less nutritive. It 
tends to dirninisii likewise the nutri¬ 
tive powers oi alhiiiiien liooi the same 
causes; and always destioy«, to a 
certain extent, the efficacy ot animal 
manures, either |.y comhiniiig willi 
ci'riiiiii of their elements, or hy giving 
to them now airaugetiu'iits. loine 
should never i.e applied with animal 
in'inures, unless they aie too lieh, or 
lor the purpose of pitveiitiiig noxious 
I’lfliivia. It is iiijurioii'i when miv'd 
With %iiy comiiiiiii dung, and t.'-oU to 
leader the exti.ietivo innlter iiimiIu- 
ble. In those cuecs in which !> iioeii- 
tatiun is ii-eliil to prudiuc luiliiineiit 
from vefielable snhstancex, lime ii 
always effic.'icums as with tanners 
I'.h’k. Tlieru are two modes iiiwlueh 
lime acts as a cement: iii its coniliiii- 
arion with w'atci.aiid in its emnhiii- 
atioii with eailionir aiid. Wlmn 
q'iicklinio is rapidly made into a paste 
witli w<iter, it soon loses its soltiiess, 
and the water and the lime lioiii to¬ 
gether a solid eohereiit mass, which 
consists of 1 part of water to .1 pails 
ol Iinic. When hydiatc ut Iiinc, 
wliilst it is consolidating, is mixed 
with red oxide of iron, alumimi, er 
silica, the mixture hccoiiies liardcr, 
and mine coherent than when limn 
alone is used; and it appoai'n that 
this is owing to a certain degree of 
rheniieal attraetion between hydrate 
of lime and these bodies; anil they 
render it less liable to dceoniposc hy 
the action ot the earhonlc acid in tho 
air, and less soluble in watm'. Tho 
basis of all cements that arc used for 
works that are to lie covered with 
water, must lie formed from hydrate 
of lime ; and the Ilinc made from im¬ 
pure limestones answ’ers this ptiipose 
very well. Piizzolana is r.onip<‘sed 
principally of silica, alumina, and ox¬ 
ide of iron ; and it is used mixed with 
lime, to form cements inlemled to he 
oniplnyod underwater. Mr. Sineatou, 
in the construction of the Kddystone 
light-bousc, used a cement eompiised 
of equal parts by weight of slacked 
lime and puzzolana. Puzzolana is a 
decomposed lava. Tarras, which was 
formerly imported In considerable 
uantitics from Holland, is a mere 
ccomposed basalt: two parts of 
slacked lime, and one part of tarras. 
form the principal part of the mortar 
used in tho great dykes of Holland. 
Substaacea which wiU answer all tho 
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tndu of puzcolftna and tarras, are 
abundant in the llritiah island!*. An 
excellent red tarras may he pmenred 
in any quaittity from the 0 iants’ Cause¬ 
way, 111 the North ol Ireldnil; and 
decoinposliig basalt is abundant in 
many parts ol 8c.ot1nnd, and in the 
northern distrirtsot England in which 
coal is found. Parser's reniciit, and 
ectneiits of the same kind made at 
the alum works of Loid Duiidas and 
Lord Mulgrave, arc mixtures of cal¬ 
cined feiruiciiious, silioious. and alu¬ 
minous inaHoi'i with hydrate of lime. 
The cements which act by combining 
with carbonic acid, or the coinnioii 
mortars, are made by mixing together 
slacked lime and sand These mor¬ 
tars at first solidity as hydrates, and 
are slowly converted into carbonate 
of lime by-the action ot the carbonic 
acid of the air. Mr. Tennant louiul 
^tliat a inoitur of this kind, in three 
years and a cpiartcr, had regained 
«>'i per cent, ol the quantity ol carbo¬ 
nic acid gas, which constitutes the de¬ 
finite propoition in carbonate ul lime. 
Tlie rubbish of inoitar Iroin houses 
owes its power to benefit lands priii- 
eipalljr to tbc carbonate of lime it 
contains, and the sand In it: and its 
state of cohesion renders it particu¬ 
larly fitted to improve clayey soils. 
The hardness of tlie mortar in reiy 
old bnildingo. depends u)>un the per¬ 
fect cnnveision oi nil its parts Into 
caibunateol lime. The purest lime¬ 
stones are tiie best adapted lor uia- 
kiiig this kiml of mortar; the iiiagiie- 
aiaii rimestuiies make excellent water 
cements, but act with too little ener¬ 
gy upon carbonic acid gas, to make 
good rumnion mortar. Tlie Romans, 
according to Pliny, made their best 
mortar a year lielore it was used, so 
that it was parlially combined witli 
cai boiiic acid gas before it was em¬ 
ployed. In burning lime there are 
some particular precautions required 
for the dilTerent kinds of limestones. 
In general, one busliel of coal is suf¬ 
ficient ro make four or five tiusliels of 
, lime. The magnesian limestone re- 

a uires less fuel than the common 
^mestone. In all cases in which a 
limestone containing much aluminous 
or siliceous earth is burnt, great care 
should be taken to prevent the fire 
from becoming too intense; for such 
•lime easily vitrifies, in consequence 
Of the aflnity of Ume for sUlca and 


alumina. And as In some places 
tliere are no other limestones than 
such as contain other earths, it is 
impoi-tant to attend to this circum¬ 
stance. A moderately good lime may 
be made at a low red-heat, but it will 
melt into a glass at a white-heat. In 
limekilns for burning such lime, there 
should be alw'iiys a damper. In ge¬ 
neral, when limestones arc not mag¬ 
nesian, their purity will be indicated 
by their loss ot weight in burning ; 
the more they lose, the larger is the 
quantity of calcareous matter they 
contain. The magnesian limestones 
contain more caibiinir acid than the 
coininoii limestones ; and all of them 
lose more than hull their weight by 
calcination. 

LIAIESTONE. Under this deno- 
niifiation, naturalists class not‘only 
what is coiumoiily called limestone, 
hut also those finer species usually 
dcnnininated marbles. The constitu¬ 
ent parts arc the saaio. That granu¬ 
lar limestone is primitive, has been 
long allowed. Among many other re- 
maiknhlo mountains of this stone, the 
stupendous heights of Fiiitter-Aar- 
llorn, Yungiraw'-Morn, and ^hreck- 
Horii, or the Peak of Honor, in Swis- 
scrland, deserve especial commemora¬ 
tion. Saussiire has long since uhserved, 
that it ulteii presents lofty spires, like 
granite ; and being a inaiiirest deposi¬ 
tion. must evince that granite is so 
likewise. It appeals between layers 
ol luicii slate and gneiss, as schistose, 
sedciitc, and alternate with roiimiun 
slate. Primitive liincbtonc is com- 
inoiily w Iiite, dark iron-grey, or red¬ 
dish brown, and is not always granu¬ 
lar, being sometimes compact. It some¬ 
times supplies the place of quartz in 
mica slate, and sometimes of felspar 
111 granitoid, and a rock of the gneiss 
structure. It is rarely metalliferous, 
but ill !!>il)eria it presents rich mines of 
copper, and in soutii America, veins 
of gohl and silver. It is remarkable, 
that in limestone the shells retain their 
original tonn, while in clay slate they 
are compressed—a circumstance as¬ 
cribed to the great subsidence of the 
latter. Caverns are seldom found 
except in limestone, the rock being 
commonly eroded by a stream of wa¬ 
ter. The Wernerians regard lime¬ 
stone as of three formations—the 
rimary. the transitive, and the floeta 
atj^or norlsoQtal. The second often 
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contains coralites and madrepores; ture, sometimes coarse and sometimes 
but Fnujas showed a luadrepoic in fine. There is sometimes a slight ad- 
Carrara marble, which is esteemed' mixture of silex, oiteii of argil, rarely 
primitive, in granular limestone the of magnesia, which however hai 
characters mo«tIy rorrespond with been louiid by cliomii'al analysis in 
those of marhle; but the mode of some kinds, as tho^c employed on 
eominnation must vary, as it is not VV'e>.tmiiister atibey mid the cathedral 
capaisle of so fine a polisli. Fiiinilive ol Yoik, and Unit tine earth must of 
giauular limestone i<t often inter- course impart son o of its usual qua- 
hpersed with mica, and soinotimes lities of unctuous softness and dura- 
with oibiciilar crystals of quartz, hility.^ Uy some little research it 
There is a species of limestone which miglit”probably be discovered Irom 
has been ealled pisolite, irom its what qnaitei the stone used in our 
appeal aiico ic'^eiiibling cuiiglunieiM- catbedials and other ancient huildiiigs 
ted peas, and is I'hietly brought lio’ii was proeured. At present,' The most 
Carlsbad in iiolicnua, wheie it con- remarkable konitc used in the south 
stilutesa large bed. It i.> of a yellow- ot Kiiglan-I is that ot Portland, which 
ish while, and the imaginary peas is thus described by l>r. Woodward: 
are in elegant concentric layers of “ Stone out of the gieat quany of 
white and blown, fonnetl around n Portland, ol a pale or whitish colour, 
grain nl sand, like ]icuils in the shell, composed of numerous small rounded 
i/roiistedt has with some propriety grains, not unlike the smaller ova of 
ranked it among the sinters or depo- lishcs. Tticy split in the cutting of 
silioiis. There is anotlicr kind of the stone, so that it is capable of 
limestone called sinapile, from its being brought to a suri^uce, very 
lescnibling inu.‘-tard-sccd ; others call smooth and equal. Besides this, and 
U iiii'coniie, troui its rcsenibliug pop- all sorts of stone that are composed 
py seeds ; but a more usual denniiii- of granules, will cut and rive in any 
nation IS oolite, from the eggs or loc direction, as well in a perpendicular 
ot fish. The kettnnstone of llutlami- or in a diagonal as horizontally and 
slnic and the bathstoiie is of this parallel to the site of the strata. It 
Boit. Shells oi almost every sort, and is for this reason that they hare ob« 
zoophytes and inolluscse abound in tained the name of freestone. Then 
ommoii limestones. 'I'hc substances these bear the injuiies of the weather 
called alabaalntm and alabuaintet equally aud indiirerently in all posi- 
by the ancients, aic well known to lions; whereas all tlio stone that is 
be merely calcareous, as they oiler- slaty, with utexhire long and paiallel 
vesec witli nitrous acid ; whereas the to tiie site of tin: stratum, will split 
moderns have applied the name of only lengthways or hoi izoulally; or if 
alabaster to quite a distinct suhstance. it be placed in any other position, is 
iinprcgimtcd w'itli the sulphuric arid, apt to give way, start, and burst 
BO that the nitious ran produce no when any groat weight is laid upon 
etfeet. The alabastritc ot the ancients it; ivhich iiicnnveiiieiicc the Poillaiid 
is a mere dopobition from the supei- stone is not liable to. The building 
incumbent calcareous rocks. It was stone chiclly used at Edinburgh, es- 
inuch used for boxes to hold oint- pecially in the beautiful new city, ia 
incriT, as we learn from I'liny and the from the quarry of Craigleilh, and la 
New Testament. There is a species an argilaceuus limestone with black- 
of stone much used in architecture of ish veins. The' ancient Iloinana, 
a character which may be considered whose buildings arc alike distin- 
as intermediate between limestone guished by magniiicrncc and dura- 
aiid marble. It has been denominated bility, chiefly like their Hucccs8or8,em« 
konitc, aud appears to hare been the ployed the travertino, which abouoda 
freestone of the middle ages, and on the Itanks of tlic Anid, and !• 
culled ashler when only roughly hewn, reproduced by its depositions. To 
>lt is not to be confounded with quite the lusting nature of this stone, and 
a different kind of stone also called of the mortar mixed with puzzolana, 
freestone by some writers, which is which also abounds in the neighbour- 
sandstone, consisting &tefly of sill- hood, that is, to circumitances niere^ 
ccous earth. Konite Is merely a accidental may the preserratlon of 
pompact llmeftone of ap earthy frac> (be cenuaon lewers apd wber work* 
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of surprising aptiqiiity 1 »p ascribed, cuticle of the tongue like potass. It 
Rut the use of koiiitc in building is not very readily soluble in water, 
ascends eroii to the earliest agc'i. the and hot water has ilo greater power 
pjnMiiiids of Egypt being constructed than cold water. Exposed to the air, 
willi this material, w'hich seems to be it attracts carbonic arid, but not mois- 
the lapis troicus of the ancients. The tiirc ; it unites with sulphur ; with the 
Egyptian konite, which foi ms a whole acMs it forms various salts, as sul 
chain of inoimtaiiis extending from pliate and bi'inlpliate of litliia ; pbos- 
C’airo and the front ot the pyramids phate and hiplio«phate of litliia; iii- 
fai to the south, is sometimes simple, tratc, carboiiat'.*, clirumate, oxalate 
and hoiiietimes contaiiiH alieils, chiefly tartrate, acetate of lithia. There arc 
iiumniulitcs, which, when cut across, also the double salts of tartrate ot hthia 
lesi'inhle grains of wheat or barley, and potass, and tartr.ite of litliia and 
whence the fable of the ancients, that soda. It will not form a double salt with 


the workmen einpiosed received such 
vast ipiantilies of giain, that much of 
it was left and petiiticd. Some of the 
most ancient eiUtices of Persia, Gieece 
and Italy are also liullt with koiiite ; 
but the ruins of Pu-stum, and the 
temple of jtgrigontuin arc of calca¬ 
reous tufa.—For an account of the 
dilkwent kinds of marble, see Marble. 

LIQUEFxVCTlON. tlie act of ren¬ 
dering liquid, which may be done by 
fusion, as in inelting lead ; by deli¬ 
quescence as in inelting salts ■ or by 
•oliition, as of zinc in sulphuric acid. 

LIQUIDITY. The circuinstaiicu of 
being liquid. 

LIQUOR OF FI.INTS, is the solu- 
tioii of siliceous in alkaline solutions. 

LITIIIA.—A new alkali has been 
discovered in a mineral lately louiid in 
the mine of Uten, in Sw'cden. Tliis 
niiucral consists of HO parts of silex, 
17 ul alumine, and 3 of the new alkali. 
It is said that spodunieiie contains 8 
^r cent of it. us dues another iniiieial 
iroui Uten, called crystallized lepido- 
lite, which also coutains bnracic acid. 
zUex and aliuuiiic. This alkali is di.— 
tinguished by Rerzelius lium the old 
ones: I. Uy the fusibility of its sails-; 
the liquelactiun of its sulphate and 
Diuriatc before they arrive at a red 
heat, and of the caibunate at the mo¬ 
ment when it begins to become red: 
2. Uy its muriate, which is deliques¬ 
cent, like the muriate of lime : 3. l>y 
its Carbonate, winch does not readily 
dissolve in water; but to which it com- 
inuninates precisely the same taste as 
the other alkalies: the carbonate when 
raised to a red heat in a platiniiiii 
ciucible, attacks the platinum us if 
nitrate of soda or potass had been em¬ 
ployed : 4. By its great capability of 
saturating acids. 

LITIIIA. (CAUSTIC) haa a very 
sharp burning taste, and destroys the 
3b2 


muriate of platinum, and tliis distin¬ 
guishes lithia Irom jiotass. Litliia has 
been found to be like the other alka¬ 
lies, a compound ol oxygen and a me¬ 
tallic basis. This ba^is has been called 
lithium. According to Uinelin, lithia 
consists of lithium. d8*65, and oxygen, 
41 95. 

LITlflC ACID. This was discover¬ 
ed about the year I77(i by Sclieele, in 
analyzing human calculi, of many of 
which it constitutes the greater part, 
and of some, particularly that which 
resembles wood in appearance, it forms 
almost the whole. It is likewise pre¬ 
sent in human urine, and in that of the 
camel; and Dr. Pcaison touiid it in 
those ni'thiitic concretions coiiiniunly 
called cJialkstones, w'tiich Air. Tennant 
lias siiiec coiilirineii. It is often called 
une acid. The following are the 
lesnlts of Schech-’s experiments on 
calculi, which were found to consist 
almost wliully of this acid : 1. Diluted 
sulphuric acid pioduced no effect on 
the caleulus, but the concentrated dis 
solved it; and the solution distilled 
to iliyiicss left a black coal, giving off 
sulpliurous acid fumes. 2. The muri¬ 
atic acid, either diluted or concentra¬ 
ted, had no effect ou it, even with 
ebullition. 3. Dilute nitric acid at¬ 
tacked it cold; and with the assist¬ 
ance of beat produced an effervescence 
and red vapour, carbonic acid was 
evolved, and the calculus was entirely 
dissolved. The solution was acid, even 
when saturated with the calculus, and 
gave a beautiful red colour to the skin 
ill half an hour after it was applied; 
when evaporated, it became of a blood 
red, but the colour was destroyed by 
adding a drop of acid ; it did not pre¬ 
cipitate muriate of barytes, or metul- 
lle solutions, even with the addition 
of an alkali; alkalis rendered it more 
yellow, and,if superabundant, changed 
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it by a strong digesting heat to a rose hut little. The litliatc of lime is more 
colour; and this mixture imparts a soluble than the acid itself; hut on 
similar colour to the akin, and is capa- exposure to the air it is soon deconi* 
ble of precipitating sulphate of iron posed, the carbonic acid in the atiaos- 
black, sulphate of copper green, ni- pliere combining with the lime, and 
trate of silver grey, super-oxygenated precipitating both the lithic acid and 
wariate of mercury, and so'iiitions of new formed carbonate of lime sepa- 
lead and zinc, White. Lime-water pro- I'ate Ironi each other. The lithate of 
duced in the nitric solution a white soil a appears from the analysis ut Mr. 
precipitate, which dissohed in the Tennant to constitute the chief part of 
nitnc Hiidtnuriiitie acids withouteffer- the coiicr-tions ioi mod in tlio joints of 
veseence, and without destroying their guuty^crsons. The litliate of potash 
acidity. Oxalic aciil di i not precipi- is obtained by digosting calculi in 
tatc it. 4. Carbonate of potaih di 1 c.austic lixivium ; uiid Funrerov re- 
not dissolve it, cither cold or hut, but cunimends the precipitation of tlie 
a soIuUon of pertcctly pure pntasii lilhic acid from this solution by acetic 
dissolved it even cold. The solulirm acid, as a good proces-i lor olitainiiig 
wah yellow; sweoti'ili to the taste; tlie acid pinu in small, white, shining, 
precipitated by iili the acids, even the and aliiiust pulverulent needles. It 
cai'honic; did not render lime-water reddens the infusion of litmus. Thu 
turhid ; decurn\)osed and prccipit.itisi dry acid is not acted on nor dissolved 
solution of iron tirown, of copper by tlie alkaline carbonates, or sub¬ 
grey, ot Sliver black, oi zinc, mercury, enrhoiiatea. It decomposes soap when 
and lead, white ; and exiialed a smell assisted by heat; as it docs also tho 
of ammonia. 5. About 2iK) parts of alkaline sulphurets and hydrosulpliu- 
liiiie-water dissolved the calculus hy leti. No acid nets on it, except tho.se 
digestion, and lost its acrid taste. The tliat occasion its decomposition. It 
solution was partly prccijiitatod hy dissolves in hut solutions of potash 
acids. 6. Pure water dissolved it and soda, and likewise in ammonia, 
entirely, hut it was necessary to boil but less readily. The lithates arc all 
tor some time .'KiO parts with one of tasteless, and resemble in appearance 
the onlculiis in powder. Tliis solution lithic acid itself. Tliey are sparingly 
reddened tincture of litmus, did not soluble; arc decomposed by a red 
reader lime-water turbid, and on cool- heat, wliieh destroys the acid. The 
lag deposited in small crystals almost litiiiu acid is prccinitated from these 
the whole ot wiiat it had taken up. salts by all the acias except the prus- 
7. Seventy-two grains distilled in a sic and carbonic, 
small glass retort over an open lire, LIT5HJS,—See Archil. 

and gradually brou^it to a red heat, LIVER. OF SULPHUli .—SeiSuh 
produced water cn ammonia mixed phurf 

with a little animal oil, and a brown LIXTVIATIOX. The application of 
sublimate weighing ^ grains and water to the fixed residues of hodlos, 
12 grains of coal remained, which for the purpose of extracting the sa- 
preserved its black colour on red hut line part. 

Iron in the open air. The broivn sub- LIXIVIUM. A solution obtained 
liinate was rendered white liy a second by li.xiviation. 
subliinatiun; was destitute ot smell, LOADSTONE.—See Ores of Iron, 

even when moi.stciiod by an alkali; liOAM.—See 
was acid to the taste ; llissolved iii hOiiWOOD. The tree which yields 
boiling water, and also in alcohol, bat tt is called by Linnuus, luematoxyluiu 
In less quantity ; did not precipitate cainpechiainim. Logvvoud is so heavy 
lime-water; and appealed lio resemble as to sink in water; hard, compact, 
succiiilo acid. Fuurcroy has found, of a fine grain, capable of being po« 
that this acid is almost entirely soluble lishcd, and scarcely susceptible o¥ 
111 200«) times its weight of bold water, decay. Its predominant colour Is red, 
when the powder is repeatedly treated tinged with orange, yellow, and black, 
with It. From his experiments he infers. It yields its colour, both to spirituous 
that it contains azote, with a conside- and watery menstrua. Alcohol ex- 
Table portion of carbon, and but little tracts It more readily and copiously 
hydrogen, and little oi^gen. Of its than water. The colour of its dyes $ 
combinations with the haeMwe know'i a find red, incUnlog a little to violet 
38U 
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ftv i»uvi>lo, ■winch h priiicipiilly ob- 
seivable ii) Sis watoiy uecoctioii. This, 
Ictt tu iti-Hf, licconu's ill time vcSbnV' 
Uli, and at lPll^lU blitck. Acido turn 
it yi'lliiw , alkalis dec|i(>n its coluiir, 
and gne it a inirple or \ioU‘t biio. 
StiilTs would take only a slight and 
fading colour lioiii decoction of log- 
W'oud,it they neic not pivviously pro- 
paved with abiNi and taitat. A btllo 
alnin is added also to lho bath, iiy 
tbose iiiiMiis they iicrjiiiie a**pictty 
good \iolct. A bino colour may bo 
obtainoil from logwood, by mixing 
vordcgiis with Ibo bath, aiui dipping 
the clolli till it has ncquirod the pio- 
per shade. The gieut euusuiiiptioii 
ol logwood is foi black', tu which it 
gi\es a lustre and velvety cast, and 
ior gieys ot roitain sh.ule«. It is aho 
ol'ieiy exleii'ivo ii>e lor dillereiit 
compound colours, which it woiihl he 
diflii-ult to obtain ot e(|UiiI hoaniy ami 
variety, by means of drugs airuidiiig 
a nioic piM'iiiiiiU'iit dye. Juice ot log- 
Av'ood is iiev|neiitly mixed with tlmt of 
linisil, to lender eolonrs deepci ; tlieir 
pioportion being varied accoiding to 
till* sbade defiled Logwood is used 
lor dyeing silk, moIoI. J'oi tliis, the 
silk must be scoured, alumcn, and 
■washed ; because, without aliuniiig, 
it would take only It leddi'h tinge, 
tli.it would nut stand wetting. To 
d>e silks thus, it iniisi hetniiied in a 
cold decoclien of logwood, till it has 
ac'(|iiiied the proper coloui : if the 
decoction were used hot, the colour 
would be in stiipes and uneven. 
Jteigniun has aiieady observed, that 
u tine violet might be produced Iroiii 
logwood, by impiegiiating the silk 
with solution of tin. In fact, we may 
thus ubt.iiii, parlicniarly by mixing 
logwood nml Inasil in vaiious pio- 
portioiis, a gieat iiuiiiher of tine 
sliades, more nr less inclined to red, 
irum lilac tu \iolet.—&cc Hematm. 

lALMONJTE. or LuVUMONlTE. 
Di-piismatic Zeolite. 
LUMACilELLA.—See Limeitone. 

JAJNA CURNEA. Muriate of sil¬ 
ver.—See Silver. 

LUNAR CAUSTIC. Nitrate of 
silver, lused in a low heat.—See 
Silver. 

LUT13. Tlio Intrs witli wliieh the 
joinings of vesseks are closedi aic of 
ditfeient kinds, according to the* iia- 
tni-ti ol the opeialiuiis tu he uiade>and 
JSf 


of the siibstanees to lie di^ttlleil in 
these vessels. ^V'lu*n vapours of wa¬ 
tery liquors, and such ns aie not'for- 
rosiie.aie to be conlaiiied, it is suf- 
h« lent, tu Mirroiiiid the joining ot the 
lei-eiiei to the nose ol the alembic^ 
or of the letort. w ith slips of paper 
Ol of linen, covered with flour-paste, 
ill such cases alto sHpi, of wet hhul 
del are \oiy coiivi iiiently used. Whai 
moie peneti.itiiig and dissohing va- 
puiDs are to he cuntaiiuMl, u Inte iiii 
to be eiiiptuyed of quicklime sl.ickcd 
in the air. and beaten into a liquid 
paste with whites of eggs. 'I'liis paste 
is to he spiead upon linen slips, w hit h 
arc to he applied exactly to the join¬ 
ing of the vessels. Tins lute is very 
coDvonienti easily dries, beeoiiies so¬ 
lid, and sufliciciitly turn. Ol tliis lute, 
\ easels may he lormed iiard enough 
tulieai polishing on the wheel. Lastly, 
when acid and coiiusiio vapoiiis aie 
to he contained, we must then have r«- 
couise tu the lute called fat lute. 
This lute is made by lot tiling into a 
paste some dried elay tiiiely puwdeied, 
silted through a silken seaicc, and 
iiioislened with w-ater, and then by 
heating ttiis paste well in a mortar 
with boiled lipseed oil, that is, oil 
winch has been rendcivd drying by 
litharge dissolved in it, and fit foi the 
use of painters. Tins lute easily 
takes and retains the lunn given tu 
it. It is geiierally rolled into cylin¬ 
ders of a convenient size. These are 
to he applied, by Uatteiiiiig them, to 
the joinings of the ■vessels,, which 
ought to be pcrfectlvdiy, heciiuse the 
least moisture vvoiiUl pi event the lute 
from adiieriiig. When the joinings 
are well closed with this fat lute, the 
whole is to he covered with slips of 
linen spicad with lute of lime and 
whites of eggs. These slips aie tu he 
lastened witli packthread. The se¬ 
cond lute is necessary tu keep on liio 
fat lute, because tliis latter reiriaius 
soft, and docs not become solid enough 
to stick on alone. Fine porcelain 
clay, mixed witli a solution of borax, 
is well adapted to iron vessels, the 
part received into an aperture being 
smeared with it. 

LYCOPODIUM. The fine dust of 
lycopodium, or cliibmoss, is properly 
the seeds of the plant, and W'hen dil- 
fiised or stievved in the aii, it takes 
fit e trom a candle, and burns off liko 
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hlArEIL\Trr>»V. Tin* sti'ojilng ol imp oimrp of tortor to oarli pound of 
a l>o<ly in ooUl iKjuor. wool ; ii ll\p |iio|iiii .mn ol tiutar In* 

JiDKIl, a sulist.uipp \cry px- iiii-rPiispil to a rpilain ilcgtpp, 
tpiisivi'ly Pinjiloyp/I jn (l)piiig, tlic ol a n-d, si dppji svnd diiisililpi'iniia- 
I'l'ot ol tliP 1 iiliia tiiii't.ii iitn. AUIuoi,';li ouni rolonr N [iiodiicpd, Iipcaiisp, sis 
iiisiililci n ill tTioii’ liolli in :i ‘•lill Wi* lisivp ‘.ppn, arirls Jiavi* :i Tfn.loiiry 
rl.iM'V'•oil, and in sand, it snppppds to jji\pji yplloiv llnerp to tin* ndoni- 
luMlpi-in a niodcrritPh n» li, solt, and iiig psiitiiU's of inaildpr. Uoilliollpt 
■•oiiipiihat sandy sill! • it js cnltivatcd loiind, that hy pinployiiig oiip half 
in niuiiY Ilf tin* inoiinoi’s ol Fiainp, tiPta,, tin* rolonr sPiisil.Iy lioidpipil 
in AK.iip, >,oi'niaii(U, snnl l*io\rni-< - nioii* on the pininimon tliaii ivlirn flip 
the host (|{ Knio]iran I'louth is riiat inojun tioii was only oiip-lonrth of flip 
uliM-li romps fioui /ralaiid TliP hrsl ahnn. fn dyping 'with inaddpr, the 
roots an* ahont tlip tlni1.iu‘«s ol a bath nnist not be pprinitted to lioil, 
^oosr-(\iiil1, Ol, sit most, oj tlir litllr brrsiusp that dp;'rpp of lipsit wonhl 
iinifPi : IIiPi ai p srnn-ti aiispsii rid, .uid ilissoliptiu* f.iwn-colonri'il pailirlrs, 
(d a I'piidi-h i-oloiir , tliry lia\p .i wldch siro Ipss soluldi* than tliP vrd, 
'^linn/r smril, and tlip hai k is smooth, and thp ndoiir would bp diflpi'Piit 
Ilrllot nsprilips tlip su|>riiurity ol Ihp hointhat which ivp wish to ohtniii. 
imuldpv wliii h romps Is nm the Levant Tin* quantity of madder which i\Jr. 
to thr ((I riinislsinrp ol its having liccn Puimiipi piaploys is only oiip-tliiid of 
diird in tin* open aii. Tin* ird ro- Ihp wcipIiT of I'hp wool, and Srlnirllpr 
lonrnifr maltpr ol inaildpr may bt* dis- iidvisps only onp-fonrtli. If wool he 
si/lvi'd in alroliol, and on pvapoiation hoilod for two li>uii-s with uiu'-lonith 
a ipsiilnimi of a dpcp icd is left, ot solphatp of iion, thru washpd.and 
I'ixod alkali loniis in this solntimi a alterwaids jnit into cold wsitcriiith 
Violet, till* snliilun i.- acid a tawii-co- onc-foiii111 of madder, and thpii hoilcd 
loinrd, and tin* snlphsitr ol jiotasli a lor an hoiii', a rulfi*!* colour is jirn- 
fini* rp,l iirrripifalr. I’rrripilatrs ot diicpd. Keigman adds, that if the 
v.iiioiis shades ma\ he ootaiiipd liy wool liave not hcen soaked, and if it 
iduin, mtip, clialli', susrsii ui li-ad, and lie died uitli one part of sii1|)hati* of 
tin* miniate of tin. Tin* quantity ol, iron and two of maddrr, tli<* bnmn 
a(|iu'0(is rhloi'ii'p requiied to drsfioj onlaioed holders upon ,i red. Iler- 
the 1 oloiir ot a decoction ol niaiUlci,iilio|]s‘t eiii[ih)yed a solution of tin in 
is double what is necessary to destiny various wa\s, both in llic preparsdioii 
that of a deroi-tioii ot an p«|i’.al wpiifii't and in t(n*'maddt*iing ol rlolli. ile 
ot hiiisli wood. Wool Mould receive used diilrreiit sol.itioiis ol tin, and 
irorn madder only a pevishahle dve, found Unit the tint u’as always more 
if fin* rnloining pavtielrs were not ioHom’ oi la\vii-roloiiicd,tiioiigh soine- 
lixpd by a linsp, uhirli orraBioiis Iheiii times hi iifhter than that obtained hy 
to rmnhim* iviTh the stuff more uAi- therommmi process. Air.<>nhlirlK* dr- 
niateli, and M’hicli in soiiie ineasure seiihes a process fur dyeing silk with 
defends tliem fimil the ilesliiK'live 111- madder. For one poiind of silk he 
lliienre of the ai^. For this purpose, orders a bsith of four ounces ol aliiiii, 
tile wool1(‘ii ^tlllls are li.'t Ooiled lor sind one mincp of a soluti<m of fin ; 
two or tliiep hours with alum and the liquor is to he left to settip, M'hpii 
1 altar, after Mdiirh they aie left to it is to he deraiited, nml the sific 
diaiii; tln*y an* then piii^lilly mi ung, carefully soaked in it, and left for 
and piit into a linen hair, and carried twelve liouis ; and after this prepa- 
into a cool jdace, n licre they aic siil- lation, it is to be iinmoised in a liatli 
teieil to reinniii for s>onic days. The eontaiiiing half a pound ot madder 
qiMMtities of alum and tai tar, as well softened by boiling with an iiiritsioii 
as .their proiiortionx, vary iinirh in of galls iu white wine; this hath is 
dillereiit maiuifactories. Hellot re- to lie kejd modelately liut for an 
C'juuiicnds ti\c ounces* of aluiU and hoiir, alter M'lilcli it is to be made to 
38j j?* 
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for two niinutps. When taken 
troiti the hath, the Milk is l«i lie \v.i“hetl 
111 a sties'iri ot water, and dried iiillie 
siiii. jlr, (iiililirhe nnnji.ii.'S the ci>- 
h'lii tints olit.iiiied, Inch is veiy [u'c- 
1)1.1 tie>it. ti* the 'I'tirkey red. if the 
jlfalis hie lelt mit tin* i-oloiir is idearer. 
A g eat deitree nf l•l■ightlless may he 
eiiiuinuDieated to the lirst of these, hy 
altei waids |ia^siii/; it throne'll a l:.itli 
ol liia'.il tvOoil, ti) wliirli one ounce nl 
solutimi ot tin lias heen .nUUd' th<‘ 
l ohmi thu' oht lined, In* sajs, i.. veiy 
heiiatifiil and dnr.i'de. The niaddei 
red ot enlliMi i» distinguished int > Two 
hinds, one is (.tiled simple in.ildei 
red ; Die otlier, which is iiiui'h hriiiht- 
<*!, is i-alleil Turkey, oi .\ilriain>iile 
reil, hceanse it eonie > Innii the I,,e> 
vaaT. and li.is seldom been e(|(ia 1 h-d 
in hriglitiiess or diiiahilitv hy o.ir 

aitisis. (ialls, Ol sumaeli, disjmsi* 
tliii-'id and eottoii to receoe 1 he inid- 
di*) eoloiir, and the pioper iii'ird.i,ii is 
neetiite ut ahiitiiiia. 'I'lie niti'ite and 
inniiate of iio:i, .is a inoidaiit, jno- 
duces :i hetter eifert than Ihi* snl- 
]ih.ite and .icet.ite ol the sa.ne aiet.il ; 
tliev .ilfind a heaiitilnl well hotuiated 
violet eoloni. 'I'lie Adri.ini)|<le red 
jinssesses a degree of hiightness 
wliieli it IS di.'fieiilt for iis to appio.ieh 
hi .inv ol till* pioiessos liithejlo nien- 
ti.nied. 

M tDllMPOflK, a species of eor.il, 
rotisisiiii^r „| liul.onatii ot lime, and 
a litih- .ininia .1 iiieiiihraneous snh- 
slaine. 

M VtirSTKRV. CheinisTH formerly 
apjiiied llnsteini to almost atl |>reei- 
pitates , at present it is applictl only 
to .1 tew. wliieli have icLtiiicd the 
ii.iiiie l(oin hahitnal usage. 

'I AtVN KSfA, was considered as one 
«»l the ]iiiuiitive earths, and li.is i.een 1 
lo'iii'l liv ,Sir n. D.ivy to eoijsist ot 
owgcn. end a inetallie li.tsi'. i.illeil 
tn.i<'iiesii]in. It lias heen found iia> 
tiie, eoiiiiiiued with water. To pro- 
etiie pure iii.tgnesia, dissolve any 
(|naiitity of the milpiiiite ot inugiiesi.a, 
and !i(i<i to the $.idiitioii suheai honsite 
of potass, and tlie ni.ignesia will he 
preeipit.'ited, Itoil this prveipitate 
■with distilled water, dry it, and ex¬ 
pose in a crueilile, to a red iie.it. In 
roiniiieree, inngne.sia is usually oli- 
t.iincd hy aeting on imagnesian liiiie- 
Rioiie with the liittern of the salt nia- 
niifaetorles, w'filch Is left behind alter 
the coinnion salt U abstracted. The 


mniiatic arid unites with the limp, 
:iiid till ins ;i sniahle salt, wiiiNt the 
ni.i(rne^i.i is lelt iieliiiid. Aiiotlier 
inoile 1 - to (ii'iompii.e tin* inrtcin, hy 
.iddiiig lilt* snhe.iilioii.ite ol ainiiioiii:i. 
oht.iiiied troni the di-tillalion of liones 
ill lion e)lni(iers. .Muriate of iinimo- 
nia, and ‘^iil.c.u lioimtc ol imignesia, 
res-ulT. If the toi mer he mixed with 
Inne and snhlioied, tin* sntic.irlioii.iti* 
oi :i<)iiiioiiia i' icroieii'd, an! in.iy 
.i.;:uii he mixed with otlier hittein, lt» 
iilit.ii;i inure niagiiesiu. iMar*iii'-ia is 
a whiti* |•(lo der, soil to the toueii. Its 
.pec II' gi.vlity i.. 2-:}. IV has ,mi al. 
kiiiiiiC ellci-t on iiiiiisioii of inilel-, 
leii lciijig it grecii. it IS rerv inlu- 
sil i>’, hill yielis to the lie.at ol iLc 
iiydiow.'cii I,low pii»e. It has very 
little t.i.oe or ‘ini'l!. It ahsorlis w.i- 
ti'i, liiit is almost insoliiiile in that 
fluid. Wlieii precipitated hy a caus¬ 
tic .tik ili tioin tiie sulpli.ite, it toitris 
■I liydiate ; hir the w.iter may he se- 

р. n.iti'd I'.y ii red lieat. Wlien in.ig- 
iiesia IS exposed to tiie air, it attracts 

с. 'trhoiiic acid. The magiic..ia ut the 
shops, most nsualli sold, is the ear- 
hnn.ilc of inagnesi.i, w liich is nnhl ; 
hy expo-uie to heal, the carlioinu 
acid is separated, ami tlie niagiiesi i 
will he iound to haie lost h.ill its 
Wi'iglit, and to liave hecome eaiislii-. 
In nic'licine, in.igiiesia is given as an 
•iii!i-acid, and as a pnrg.itire also, 
with a Mfw to mitigate or cure the 
stone ill The bladder. Caution onifht 
to he used not to administer too larire 
(|iiantities, and for too great :i lengtli 
of time, as cases have oceurred wlu're 
it has joi'ined cuncretioiis in the Imw- 

j eN. Till* ini'tiillie h.isl^ is olitained 
Ity elpetri'*it\, in the* siune maii'ier as 
■ haiiiim. Wlien in.igiie-ia is stiuiiglv 
h(‘;-tcd with l\co voinmcs of chlmine, 
one loliiiiie ol oxygen is di-i'iigaTC'l, 
and tin* cldniide i- ahsoihed. The 
salt, c.ilh'd inuii'ite ol imiL'iiC'.ia is a 
chlorine coiiilaiicd with w.itei. 

jM.AtJNiCSlA (ijy hate (It;. This 
miiieial, c.iiisi-ling ot p?in> iii,i;>'ne.>i,i 
and wliter, w.is loiind hy tli*. I'nno 
of New Voik, ill New Jeisey. Its 
eonstitnonts uie 70 inagnosiH, ;j(> iv.a- 
ter. 

MAGNESIAN Ll.AtESTONE. The 
constituents ot thi' mineral are giver, 
under the article Doftrmtr. It had 
been l(>rig known to iaiiners In the 
neighbourhood of Doncaster, that 
lilac made Iroiu a ccTtaiu litncidohc 
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applied to the land, often injured the 
crops «'oii«>KU‘rahIy. Sli.'IVniisirit, in 
making h ol v\' critnnas npmi 

IhiR |)CPuliar caI(Mr<'uitt« snli^faii"**, 
tonnd that, it rontaini'il ii'{i;;tic''in, 
and on iidxini: Minu* ci'li-nied ma^nr- 
sia w ith Rinl, in wlin li lie 'owed i!il- 
fcrer.t sim'iN, lie loi iid that tlieypilluT 
flic'll, oi vf*pf'talc''l in a m‘i\ iiii|a'i tin t 
iiiaiiiji'i, and tlie wine iicvfv 

licaUhv. Aiidwitli jn-ticc and 

ip!''cniijity 111* ic*lc*iii‘<j Mu* had f*n(Tt!« 
cd til" jiCT'.lni- liiije'.rciuc* tn tin* inap- 
iic«*i:in oi'itli il nMiliiDi*'. In makiid' 
Kniie iiii)iiiin*s l■l*lll■('^ 1 llnJ{ this suh. 
.ji'f't. Sir II. tniiiid, that iIh'K* 

well* fri..(*-. ill Mliii’h this I'lafcnc'inii 
liiii'-stuiK* was U'Ofl iV'lh jnind firpit. 
An'oiit-t '!<MtM* iiticnii III l;tno- 

Rtni'i* nliicli ianil Smiirivilli* piil in- 
til his )i iinls, livii iii.!ikf*d as pnni- 
Inii|v ^oi>ilj )<if>M>d to hi* iii|i|;iit'si;>.ii 
linii'*-li>iii>s. And linn* iiiadt* tioiiiilio 
r>n*i*ihni li!nf''it<ine used in Li*ivf*s. 

tri'diiio, ivlifU’ it IS failed hid lime ; 
iiiiil il is -isiti.il hy laiinei's in the 
iM*i(t1ihiiiirli(i(iil Ilf till* ipiaiiVi that 
they i‘iii|il(iy it adv.iiitafreously in 
.small (|iiaii1iti(*s, seldom moii; tli.ui 
‘2^ ui .'ID bushels to the aeie ; aiidtiml 
they liiid it may he used with ^uiid 
Ofl'eet 111 IiiiL::er i|ii:iiitdies, nj,on lieh 
land. A iiiiiiuti* elieiuie.il roiisuleia- 
tioii of this ipiestinii will lead to its 
solution. Ma|riu*.sia has a niiieh 
we.iker attraetion )oi eailioriie aeiil 
tliaij lime, and will i<*iiiaiii in the 
state ot eaiislie or ealeiiied iiiai'iiesi.i 
(oi many iiioiitlis, tlimigh exposed to 
the iiir. And as luni' as any eaiistic 
liinu leuiaii-s, the iiinpnesia eaiinot 
ho etimhined with caihuiiir; ueid, tor 
liirio instantly attinets e,irl>onii' aeid 
Irom m.i^iiesiii. Wlieii n mai'iiesi.in 
limestone is Imrnt, the niagjirsia is 
lU'inived o1 eaihoiiie ai-iil iiiiieh ^ooner 
til in till- lime ; and it there is not much 
M'frotdhie or aiiiinal matter m the 
soil to supply, 1 y its deeiniipo* itnni, 
f'liihonie arid, the mafCiie.sia u'lil ro- 
niaiii lr,r a Ion;; while in the enustn* 
slate, and in this sUte arts as a poi¬ 
son to ceitain vegetahli's. And that 
inore inai^iiesian lime may he used 
upon rieh soils, seems to be owini; to 
the eiieumst.nice, that till* ileeomi osi- 
tioiiofthe miiiinri* m l!i."ni, Mipidies 
<•<llhon..e mid. And muiiiies.u in its 
miid slate, i. e. tully eoiiihnii*d with 
carlionii; acid, seems to he always an 
ttseiul constituent of soils, Carbo- 
387 
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nale of mapeno^ist, (procured by hoil- 
iiip' tlie solution ot inn;;in*sia i^i super* 
eaihonate of iiiita«sn)ii -s I <(*en thrown 
upon ^lass, and upon ;;tiiwin^ wheat 
and hailey, so as toicmler tlie sur* 
tare white; hut the M-eelalimi wan 
not injiiied in the ‘li.'litcsl dc.itiee. 
.\riil one of the most teilile pint-of 
Coinwi*!l—the lo'/aid. is ,i disluet iri 
wliieh the soil roiit.iiiifi mild iinigne- 
.'lan eaiJli. 'I'he Lizaid Downs lea 
a shot* and i're'*ii ;;iiis.s, ivhieli 
feeds sJieep, pioilueiiiji' cxeellciit 
mutton: and the mlTivateil pails 
an* anioinif'Jt the he-tcorn lards in the, 
county. Lime fioiii the iiiagncsiuc. 
Iiiim.stone may he upidied in laige 
rinautitiC's to peats ; and where lands 
Iiiive hern iniured hv the upphc.itloii 
III loo l.irge a (jiiantity of min;nesiau 
Jiini', peal will t.c .i pioper rn»l cfli 
|■joI't reniedv. Idagiiesiiio hmesloiie.s 
et1pMe»ce little wdien |ihnii'i*d into an 
ai id. A simple te’>l ot magiiesiu in a 
1iiii4*stone is this circiiiTistiince, and its 
reiuU'iing diluted mine aeid or af(u.i- 
toilis milky. I'miii the analysis of 
Mi.'IViinant, it ajipears that the iiiag- 
iiesian liniostones eontuiii from 
2<)‘:i to S'i'ri magnesia 
2!i-.> to 31-/ lime 
47-2 eiirluinie aeid 
(I'H clay and oxide of iton. 
Hlagiiosian liniestoiies are usuallv en. 
loured h.itiwii or p.iU! yellow. 'J'liey 
are toiiiid in Homeisetshire, Leiee«- 
ter«hire,Dei hysliiie, Sliiopshire, Diir- 
Iniii, iiriil Yoiksliiri*. I lia\e never 
met w’lth any in o1hi*r cfiuiities in 
England, hut thf‘y aliound in many 
paits of 1 1 eland, paiUciilurly near 
llelt.ist. 

MA(iNESn’E. Dolour yellowish- 
gray, or yellowisli-white, and marked 
witli spot's. Jla’her easily Iraiigilde, 
Sp. gr. y-sSl. Its constituonia aie, 
to magnesia, .Il carlKiiiie acid, 1 alu> 
iiiiiiH, O'-Jfi terrucinoiis inaiigaiiese, 
d'lti lime, I water. It is found atlli uhs. 
chiU ill Moiarla, in serpentine rocks. 

i>1AL.\DlHTii;, an uie of eopper. 

MALArDi.ITE. Saldile. 

AIALA'PES and MALIC ACID. 
See Sorbic 

MALLKAlllLlTY. The property 
of a metal, hy w'hich it may lie ham¬ 
mered into liioad plates. 

iHAi/rilA. A mineral tallow', said 
To have been loond on tin* coast of 
Kinland. It is like wax ; Us spccibo 
gravity is 0'77t 
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HIANOANESE. Tlli^ inotal is 
not only an cilyoct of mtiTOsl iiillip 
sptTnliitiotis of thp oxporiitu'ntal I'lip- 
inist • but it is «»f tli<* tjtiiiosi ii<(‘ in 
lll.lMIll'.ll>tU10S| 111).II its liollllf IMIl- 
]>loy(‘il Id furnish llic I’liloniu* jm , 
uliii'h is ?o flli'i’liKal in hlrai'Iim^. 
II ih a mi'tiil ()l a diili whitish iMilnnr 
wIi'Mi hrokiMi, Init wliieli sddii i;ro\vs 
cJaiK li\ oxiilatiiii), lioiii thi> action ot 
tlio .iii\ It is hai'ii, hriltlc, 
not j'lilrciiz.ililc, am] lonirli* in its 
li.irtnri’; so ihllienitlv lu»il)liv tliat 
iiij liiMt u't c\liihit(‘il 1 ms o.iii.s' il it to 
Jim into masses, ot aiiv consolorahlc 
IIM? 1 lltl|llc. Its S|i. (rv, is K <1. WJlPIl 
bioK'cii ill iiici'cs it bills into a powdci 
by s|n,m,iiicons o\ii!ati<'ii. t'oiiri'ii- 
truted sn||>|iurii' ai id attacks, inainja- 
iii’sc, ,i', the sarnctiioi' tint b)droi,''.‘i) 
a.is Is ilis(Mu;arroi|. ti inil|.hniic .i'id 
be .iddcfl, and di.iwii oil b\ ilisiilhi- 
fioii sexenil tiin"s lioiii the black 
oxide. Iiv a heat iietiih apicliina 
to i(,Mii1iiiii, ill a jdn'S lessc!, if is 
fmonl, tlial <i\s’G:ei\ ir.is is disfinr.s.s^ed 
tow.ird tbe eml of each jince and 
]Mil ol tlie oxide is dis^ohed. The 
.soliitiiiii ol the siilpbiile Made fioni 
the metal ithcll is colomless. it it lie 
made frora tlic black oxide, it is a 
Vniplish-ied : but this colour is de- 
stioved bvtlie liulil <.f the snii, and 
atrain lestored h\ iemo\iii/t the solu¬ 
tion into the il.irk. Suliihncoim arid 
di'sohcs ihe oxide, t.ikiiii;^ pait ol its 
ox^ireo, wliii b coineits it into aul- 
phurie n<-ii|, and thus loriniii^ a siil- 
pliale Mith the remainiii^r oxiile. 
Sitiie aeid dissolves inaii(Tan<'se witli 
elfcivesi enee, and the escape ol 
iiitious ffas A spoMjtx, bl.iek, and 
fliahle matter remains, xvhieh is a 
caihiiret ol iron. The snliilioii does 
not iilfoid erxst.ils. The oxide is 
more leadily soluble in iiitious a'’irl. 
-^I.iiiftaiiese isilissidvel in the usu.il 
manner b) muiiatie acid. The snlii- 
tioii oi in.in;'anesu in niuriatie acid 
scat only alTouls crystals ; but .i deli- 
qiipseeiit saline mass bx erapointioii 
wliii'li is soluble lu alcohol. In the 
diy wav, the o.xide id uiiimranese 
eomhine.s xvltli such eailhs and saline 
hubstances us arc capable of iinder- 
jfoiii^ fusion ill a strong beat. TIics(> 
experiments are most advaiita^eoiislv 
performed by the blow-iiipc,—whieb 
*ee. This metal melts reailily with 
imoit of the othci metals, but rejeets 
nicrcurx. trold uiid iron arerciidcTcd 
■ asd 


move fusible bx' a due addition of 
manganese ; and tho latter metal is 
reri.leiod more duelile. Ih)|i|iei' be- 
eoiiv s less (iisilde, and is rendered 
xihite:, kill of a eolmii soiijei't to 
1 n Ill'll, 'riie on* ol in.ini'.inesL*, 
uliii h is kmmn m Oeibyshire bx tho 
I'.iiiie ol h^in'lc iritrhl, js reiii.ii kahlo 
lor its spoilt.iiieoiis iiillaiiiiiKitioii with 
oil. Il i, oj a iMi'k lirown colour, ot 
a lii.ible e.li'.hx .i]i|>'ai.inee, partlx' 
III powdci, and t»aillv in lump', if 
h.ill .1 ]'i>niid ol this be dried before 
a tiie, .Mat -ilteiwaid siiireied to i:o(d 
lot alii lit :iii hoiii ; and it he then 
looscK mixed oi kneaded \xith txx'o 
(l•1i^eso| linseed oil; t!ie xx’bole, ill 
'oi'iethini' more Thin halt an lioiii, 
tieioiiu’s fiiadually hoi, anil at leiiaith 
biJivts into llaine. This elfecl xi .Hits 
exi'l,inati-m. It s*ems, in some iiiea- 
siire. to reseinldo the inlbiimnal ion of 
lids |)j the mine ai'i I. Hl.iimancse was 
iiseil ) iiiellv hx’ irla's iiiakeis amL 
polteis, lint tlie important discox ery 
ot elibn me has sieatlv ex’eiideil its 
ntilitx tihennsts diil(‘r jn the number 
ol oxides of m.m;;anese. Sirll. Davy 
'.i\*, I here are two, some saytliiee 
olheisloiir, otlieisiixe. Sir H. Davy'a 
br't oxide i' the lilaek oxide ; the 
second is the olive oxide, xidnch be¬ 
comes ^reen bvtlie aclioiiof ])otass. 

AIANIVA. S< vei .il xei^etablea allord 
m.iniia: but the asli, the laich, and 
tie .xlhagi, albiiil it in tin* hugest 
(|iiantitic.".. The u-li whieli ailoid!i 
manna ^rows naturally in uU tempe¬ 
rate climates; but (^ilabiia and 
Sicily appear to be the most natiiial 
eoiiiiti ie.s to tlii- tree. Tlie maima 
llows iiaturallv fiom tins tiee, and 
.itt.iclies it sell to its sides in the loriii 
of white traiisioireru drops ; hut the 
extraction ol tins juice is lacili- 
tatpil liy incisions made in the tree 
diiriiif? 'snnnnei. Its smell isstioM^r, 
and its ta‘dp sweetish and slnilitly 
nauseous; if exposed on hot eo.ils, it 
sv,ells up, takes lire, and leaxos a 
liirht bulky eoal. W’atei totaMx dis¬ 
solves it, xvbether hot or eokl. If it 
tie boiled with liiiie, cl.iiiltcil with 
vx'hite of ogjf, ami concentrated by 
evapor,atioii, it alTords erystals of 
stiff.ir, .hlaiiiia alToi .Is, by distillation, 
water, acid, oil, and enimoni.i: ita 
co.il allords fixed nlk'ili. 'Fliis snfi¬ 
st iince forms 1 be basi.» ol many jiur- 
ffativc incdieiiiea. 

MAJxUlHiy. YcffCtaLle or anim.xJ 
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•fil^^^anecs iiitroilnecd Into tlie soil 
for tlip purposp of nrceloratiiifr voge- 
ration, :iii<l iirodiioing .lu inn ease ol 
no|i. Tlio inunnor in wiiicli tlioy 
ptoiiiico this olh’ct li.is Inn'll lu's'l 
I'Nlil-uned iiy sir 11. Diuy in iiis Lrr- 
turcH on Agiiniltiii'iil (’lioinistry. 
'riio ill till* lilncs of tin* routs 

ot |>l inU aip «n Miiali, that it is with 
diihnihv they ran lx* d is rove red l»y 
tin* rnii'roscotio ; it is not, tlioroforo 
I'lohfiliK', tli.it solnl aiilistanci's imii 
| ia's into I hem limn the soil. Sir H. 
I»iivy till'll an exjieiiiiiciit on tin's 
I'llijeet; some impalinilile imwiloreil 
eli.ireual in'miiied hy w,asliiiii; gun- 
I'uwdei was placed in a phial coiituiii- 
iinr pine water, in wliieli a plant of 
peiiperinint was growing : the mots 
(it the plant were jnetty getieially in 
eoiii,let with the elianoal. The ex- 
periiiw'iit was made in tlie begiiiiiing 
ot May, IS05; the prowtli of the 
pl.int was very vigorous during a 
toitnig'it, when it was taken out ot 
the plii.il: the louts M'erc cut tiiiough 
III dilfereiit paits ; lint no caiboii.i- 
eeoiM iiialter could lie discovered in 
them, nor were tlie smallest fibrils 
bl.ickenoil liy chaieoal, thougii this 
must hive been the ease had llie 
cliaieoal been absorbed in a solid 
form. No snbstiinee is more neee.s- 
saiy to plants than earboiiaceou.s 
iirittei ; and if this eaiinot be intru- 
diiced into tlie organs iil plants except 
in a state of solution, there is every 
reason to supiiose that otlier sub- 
slanees less essenlial will he in The 
same rasp. Sir II. Davy louud by 
.some expel imeiitH made in 1S(I4, that 
plants introduced into strong fresh 
solutions ol sugar, mucilage, tanning 
principle, jelly, and other .substances 
died ; liut that plants lived in the 
same solutions alter they had fer¬ 
mented. At that time, lie supposed 
that lernientatioii was iiecessaiy to 
prepare the food ot plants ; but he 
atleiw.aids found that tiie deleterious 
oih'ct ol till* recent vegetable solu¬ 
tions was owing to their being too 
eoiicenlratcd ; in consequence of 
whieii tlie vegetable organs vvu*re 
probably clogged with solid matter, 
and the transjiiration by the leaves 
prevented. Jn the beginning of June, 
ill the next year, lie used solutions of 
the same substances, but so much 
diluted, that there was only about 
ih pai't solid vegetable or aui* 


maT matter in these solutions Plants 
of mint grew luxiiii.intly in all these 
solutions ; but least so in that ot the 
astiiiigent inaltcr. lie vvateied ■*oma 
spots of grass ill a garden with the dif¬ 
ferent solutions separately, and a spot 
with common water: the glass vv*alerc<l 
viitli soluliiiiis ut jeilv, sug.ii, and 
iriiicilage grew must rigoi oils]y ; and 
that Wiitored vvitli the solution of tlin 
tanning principle grew belter than 
tliat vrateied with common water. 
These r^iills. though not quite deci¬ 
sive, favour llie opimoM tiiat, sninidf, 
matters pass unaltered into the inoU 
of plants ; and tlie iriea is coiilirmed 
by the eiicumstnnei! tiiat the i.ulic.il 
bbres of plants made (o grow in inlii- 
sions of madder are tinged red ; and 
it may he eonaideicd as almost proved 
by tlie f.ict, that substances wliich aro 
even poisonous to vegi't-ildes are ab- 
.loibcd liy them. Sir II. Dav) iiilro- 
diicpil tlie. roots of a piiinio.-c into a. 
weak solution ol oxide of iron in vi¬ 
negar, and siilfored it to lein.iiii in it 
till llie leaves becaiii'* yellow; tins 
roots were then eaiefidly washed in 
distilled water, bruised, and lioiled 
I in a small (quantity of the same Iluid ; 

I the decoction of them passed through 
[a filtrevvas examined liy the test of 
infusion of nut-galls ; the decoction 
gained a strong tint of purple, wliicli 
piuve.s that .solution of iron liad been 
taken up I>y the vessels or poics m 
the roots. Vcgetahle and animal siih- 
stanees, as is .shewn liy universal 
exp'*! ienee, are eoiisnmeil in vegeta- 
tinn; and they can only notiiUh tho 
plant by alTording solid matters rapa- 
ble of being dissolved by water, or 
gaseous sulistancos capable of being 
alisorbed by the fluids in the leaves of 
vegetaliles; but sueli p.arta of them 
as are rendered gaseous, and tliaC 
pass into the atmosphere, must pro- 
duee a comparatively small effect, for 
gases soon become diffused through 
the mass of the surroiuidiiig air. 'rin? 
great object in the application of 
manure should be to make it afford as 
much soluble matter as possible t(» 
the roots of the plants ; and that in a 
slow and gradual manner, so that it 
may be entirely consumed in forming 
the sap or orgaiii/.ed parts of the 
plant. Mucilaginous, gelatinous, sae- 
ehariiie, oily, and extractive fluids, 
and solution of carbonic acid in water, 
arc subbtauces that iu their ua- 
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than?<*d states contain almost all the 
j)iinciples necessary for the life 
«f plants; hut there are few eases 
it) which they can be applied as ma- 
jinrcs ill their pure forms ; and vege¬ 
table manures, in general, eontain a 
great exeess of tibrous and insoluble 
matter, w'hieh must undergo chemical 
changes before they can berome the 
food uf plants. (rtc aevf, as has 
been shown by J>r. Kgaii, may he 
obtained fioin human uime iiy pour¬ 
ing an acid into it; and it oRen falls 
down fiom urine in the form of 
In iek-eoloured ei’ystals. It roiisists 
of carlitiii, liydrogeii, oxygen and 
azote; hut their piopoilio'ns have 
not yet been deteiinined. Itrie acid 
is one of the animal '-ubstanees least 
lialde to undergo the proeoss of pn- 
trefai'tion. Vi'henever manures l oii- 
sist piiiicipaily of inaltei sididde in 
water, it is e^idem that Iheir fermen¬ 
tation or putrefaetioii should be pre- 
vcnlcfl as mueh as possible ; and the 
only cases io wliicn tliese uiocesses 
can be useful, are when the manure 
consi>t« ptineipally of vegetable or 
animal tiIn e. The cireumslanees iie- 
eessary for the pntrefat turn of animal 
substances are similai to those re¬ 
quired tor the fei mentation of vege¬ 
table subjdances; a temperature 
above the freezing point, the presence 
of water, and the I'rcsenee of oxy¬ 
gen, at least in tlie first stage of 
tlie process. To prevent manures 
from tleeomprislng, they should be 
preserved dry, defended from the 
eoiitnet of air, and kept ns cool as 
pos^iide. All green succulent plants 
eontain saccharine or mucilaginous 
matter, with woody fibre, and readily 
fei ment. They cannot, therefore, if 
Intended for manure, be used too 
soon after tbeir death. When green 
crops are to be employed for enrioh- 
ing a soil, they should be ploughed 
in, if it be possible, when in flower, 
or at the time the flower is beginning 
to appear, for it is at this period that 
they contain the largest quantity of 
easily soluble inattcr, and that their 
leaves are most active in forming 
nutritive matter. Green crops, pond 
wccdsjihe. parings of hedges or ditches, 
or any kind of fresh vegetable matter, 
requires no preparation to fit them 
for manure. The decomposition 
slowly proceeds beneath the soil; the 
soluble roatteca are gradually dls- 
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solved, and the slight fermentation 
that goes on checked by the want of 
a free communication of air. tends to 
lender the woody fibre soluble w’ith- 
oiit occa.sioniiig the rapid diNsipatiuii 
ol obv'fic matter. When old pastures 
are bioken up and made arable, not 
only has the *>oil been cnriclicd by 
the death and vinw decay ol the 
plants whicli liavc loft soluble inatteis 
in the Miil ; lut the leaves and roots 
of the gras-os living at the time and 
oecupying so large a part of the siu- 
faee, affowl sacehaniie, miu-nagmuiis, 
and e.\traetive matters, which I'C- 
conie immediately tlie food of the 
crop, and tlio gradual itecumpositinii 
afl'oid.s a supply for siicccHsive joins. 
Jtnpc cake, wiiii-h is used with great 
-uetess as a luanine, enntainsa laigu 
quantity of mucilage, some ulhiuui- 
I nous matter, and a small qiiantity of 
oil. This maiiiiic .should lie used 
recent, and kept as diy as possiblo 
befnie it is applied. It torins an 
excellent dressing tor tuinip ciops; 
and is most economieally applied, 
being thiovvii into tlie soil at the same 
lime vvilli the seed. Whoever wishes 
to sec thi.s practice in its liigliest de- 
giee of pci lection, should oliserve 
the process on Mr. Coke’s faun in 
Norfolk. Malt dust consists chiefly 
of the infant radicle separated trom 
the grain. W'e tia\e not a coi reel aiia- 
Ij'sis of this manure ; but theie is 
great reason to suppose it must eon¬ 
tain Baccharine matter ; and tins 
will ace.uunt for its powerful effects. 
Like rape cake it slroiilil be used as 
dry as possible, and its terniciitiition 
irevented. Linseed cake is too va- 
uahle as a food for cattle to be much 
employed as a manure. The water in 
which y/o.r and hemp are steeped lor 
tlie purpose of obtaining the ]iurc 
vegetable fihic, has considerahiu fer¬ 
tilizing powers. It appears to con¬ 
tain a substance analogous to albu- 
Dicn, and likewise much vegetable 
extractive matter. It putrefies veiy 
readily. A certain degree of fermen¬ 
tation is absolutely necessaiy to ob¬ 
tain the flax and hemp in a proper 
state; the water to which they have 
been exposed should therefore he 
used as a manure as soon as tlie 
vegetable fibre is removed from it. 
Sea weeds, consisting of different 
species of fuel, algse, and conferva*, 
ar« much used m a manure on the 
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art coasta of Rritaiu and Ireland. By 
the (.■ouiinon fucus, which is 
the sen -n'ced tisually most ahunilant 
0.1 the coa^-t, m hoilini; water, it 
yielded atxiiit oiie-ei^hrli of a gida- 
tinniis f>iibs«tance, Avliioli had eliarar- 
tei'H similar to iiiuciliige. A (|iiaritiry 
distilled gave iieaily loiir-litths of its 
weight ut \v (ter, but no aninionin ; 
the water had an empyreiiniatic and 
nhirhtly sour taste : tlie ashes con¬ 
tained se.i salt, caiInmate of soda, 
and carbonaceous matter. Tlie ga¬ 
seous matter alfoided was small in 
r|nantity, piineipally eaibnritc aeid 
and gaseous oxide ot carbon, with a 
little hydro-ciirlionato. This manure 
is transient in its efTects, and does 
not last for more than a single crop, 
which is easily accounted fur liom 
the laige f|uantitY <>t water, or the 
elements ot water, it contains. It 
decays wthont producing heat when 
exposed to the atmosphere, and seems 
ns it w'ere to melt down and dissolve 
away. IJrj/ straw of wheat, oats, 
barley, heans and peas, and spoiled 
hay, or any other similar kind of diy 
vegetable matter is, in all cases, use¬ 
ful iinanuro. In geneial. such siih- 
stancos are made to ferment before 
tliey arc employed, though it may 
be doubted whether the practice 
should be indisciiininately adojited. 
There can he no doubt that the 
straw of different crops immediately 
ploughed into the ground affords 
nourishment to plants hut there is 
an objection to this method of using 
straw from the dithculty of burying 
long straw, and fiom its rendering 
tite husbandry foul. When straw is 
made to ferment, it becomes a more 
manageable manure ; hut tiicre is 
likewise on the whole a great loss of 
nutritive matter. Moie manure is 
perhaps supplied fur a single crop ; 
but the laud is less improved than 
It would be, supposing the whole of 
the vegetable matter could be finely 
divided and mixed with the soil. 
More woodjt fibre semiis to be the 
only vegetable matter that requires 
fermentation to render it nutritive 
to plants. Inert peaty matter re¬ 
mains for years exposed to water 
and air without uiidcrguing cliange ; 
and in this state yields little or no 
nourishment to plants. Woody tlbre 
will not ferment unless some sub¬ 
stances are mixed with Itj which act 
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the same part as the mileilage, sugar, 
and extractive or albnniinous matters, 
with which it is usually associated in 
hei bs and succnlenl vegetables. Lord 
iVfeadowbnnk has judiciously recom¬ 
mended a mixture of common farm¬ 
yard (lung, for the purpose of bring¬ 
ing peats into ferment,it ion ; aiiy 
putrescilile or fermentable siilistanca 
will answer the end ; and tlie more 
a substaiirc heats, and the more rea¬ 
dily it ferments, tlie better will it lie 
fitted* lor the purpose. Woody tibre 
may be likewise prepared so ns to 
become a manure by the action of 
lime. lyood ashes imperfectly fonneil, 
that is, w'ood-ashes containing much 
charcoal. are said to have been used 
with success as a manure. A part of 
their effects may be owing to the slow 
and giadiial consumption of the cliar- 
coal, which seems cnpalile, under 
other circumstances than those of 
actual combustion, of absorliing oxy¬ 
gen so as to heeotne carhonie acid. 
Manures from animal siihstaiu'es, in 
general, require no ehemieat prepa¬ 
ration to til them for the soil. The 
great object of tlie farmer is to blend 
them with the earthy constituents in 
a proper state of division, and to 
prevent their too rapid deromposi- 
tion. Fish forms a pow'erful niaiiiire 
in whatever slate it is applied ; but 
it cannot be ploughed in too fresh, 
though the quantity should be iiniited. 
It is easy to explain the operation of 
fisli as a manure. The skin i.s piin- 
cipally gelatine ; which, fioin its 
slight <-tatc of eoliesiun, is readily 
solulile in w’atcr: fat or oil is alw'ays 
found in fishes, either under the skin 
or ill some of the viscera ; and their 
liliroiiR matter roiitaiiis all the es¬ 
sential elements of vegelnlile sub¬ 
stances. Hones are mueli ii-ocd as a 
lUiinurc in the neighbourhood ot Lon¬ 
don. After being broken and boiled 
for grease,, they are sold to tlie 
fanner. The more divided they are, 
the more powerlul are llieir effeets. 
The expence of grinding them in 
a mill would probably he repaid hy 
the increase of their fertilizing pow¬ 
ers ; and in the state of powder they 
might be used in the drill husbandry, 
and delivered with the seed In the 
same manner as rape cake. Done 
dust, and bone shavings, the refuse 
of the turning inaniifactiire, may be 
adyantageousiy employed in the earn* 
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way. Horn ia a atill more powcrftil 
manure than hone, an it contains a 
larffcr quantity of dcconiposalilc ani¬ 
mal matter. Hair, woollen ratfs ami 
fmfltvrs arc all aiialoKoiis in rompn- 
sition, anil principally ennsi^it ot a 
sulistanro sinular to alhunicn, united 
to f'clatiiie. This is shown hy the 
ini'enioiis reseairhes oi .^Ir. Hatchett. 
The theory ol tlieir o|ieruIiuii is mini- 
I>tr to that of hone and horn siiaviiigs. 
'Fho rf/iisr o( the dilleieiit mninilar- 
tures of skiti and IrntUer lornit very 
Useful maniiies ; siicii as the sha^- 
iii^s of the iMurier, tiiuiers* clippinjirs, 
null the oif.ils ot the tan-yard and of 
the (rlne-in.'iker. The .^eliitiiie con¬ 
tained in e\cry kind ot skin is in a 
state tilted for its {rradiial aohition or 
(lecoiiijio-ition; and wlien hiiiied in 
the SO)], it lasts for a considerable 
time, and coiistanlly affords a supply 
id niitii<ivc iiiaUei to tlic plants in its 
iieiithhiMirhoiul. Jlhni.'f cont.iins i-ci- 
r.iiii iiu.uititie-. ol all the piiiieipU's 
foiind ill other animal suh'-laiices. 
and is coiisei|iientI} a very ^mod ina- 
tiure. J^niiiii; the pnriofaction ol 
mine tin* f^reatest part ot the solnhle 
uniin.ii inattci that it contains is dc- 
slvoycd ; it should coii^ciiU'Mitly be 
uscii as iVesh as possihU* ; hut if not 
mixed with solid niattei. it should he 
diluted with water, as when pure it 
contains too lar^e a quantity of ani¬ 
mal matter to form a proper fluid 
iiourisliineiit for ahsoiptioii hy tlie 
roots of plants. 1*iitiid iiiiiic ahounds 
in .'imnioiiine.il salts; and thou^di less 
.active tlian Iresli urine, is a very 
powerful manure. Amonu;^t oxcre- 
meiititious solid aulistaiioes uscd as 
manures, one of the most powerful is 
the liitnt' of birds that feed on ani~ 
inal food, particularly the dunff of 
sea hiids. .Yti{/tt soil, it is well 
krinwii. is a vciy powerful iiiannre, 
and very li.ible to decompose. It dif- 
lers ill its Gompositiuu ; but always 
ahounds in substances composed of 
carbon, hydroi^ou, azote, and oxy- 
iufcii. From the analysis ol Jlerze- 
iiiis, it appears that a part of it is 
always soluble in water ; and in 
whatever state it is used, whether 
recent or fermented, it supplies abun¬ 
dance of food to plants. The dis- 
njirreeah'.c smell of iiif^ht soil may be 
destroyed by mixing it with quick¬ 
lime ; and if exposed to the atmos¬ 
phere in thin layers, strewed over; 
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with quicklime in fine weather, it 
speedily dries, is easily pulverized, and 
ill this »tate may he used in the same 
manner as rape c.^ke, and delneied 
into tlie iun ow \\ ith the seed. The 
(’hinC'>e, ^^hl) have more piactical 
knowledge ol the ^l^c and application 
of iiiaimres than any other people 
existing, mix theii liight siol nitli 
oni‘-thiid of its weight of a f:it maile, 
inake it into cak.-s, and dry it hy 
c.xpo^ul■e to the sun. These rakes, 
we are informed hv the Fiemdi im-- 
sionaries, have no disagi-eealde -'iicll, 
and form a couimoii at tide oi com¬ 
merce of the ciupiie. The e.iil!i, hy 
its alisoilieiit powers, piohulily pie- 
veiits, to u certain extent, tlie aft ion 
of moisture upon the dung, and like- 
ii ISC delen is it fi om tlie eilcct.s of iiir. 
Aftei mglit soil, /ugfowv’ dunif coiims 
next in order, as to tertili/.iiig pow er. 
The dung of dooivslic JowIh nji- 
proadies very nc.nly in its iialuve in 
pigeons' dung, livic acid has hemi 
toiiiul ill it. It givds caihoii.ite of 
simmonisi hy distillatiiiii, and i;mne- 
di.itelyyields soliihle m-attcr to ivater. 
It i' xeiylialile to terment. II the 
pine dung of c.attlc is to he used as 
manure, like the other .species of 
dung Avliich have hceu mentioned, 
tliere .seems no reason why it slumld 
he made to ferment, except in tlio 
.soil ; or if siilfered to IcPinciit, it 
should he only in a M>iy slight de- 
gree. The gia^s in tin* ueighhoui- 
liood of recently voided dung, is 
always coaisc and daik green ; s-ome 
pe rsoiis have iitTribnted tliis to a 
noxious quality in uutenueiitcd dung; 
but it soeuis to be r.ither llu* result of 
an excess of food iurnixlied to tlie 
plants. A slight incipient leriiiciila- 
tion is iindoiilitedly ot use in tlie 
diiiigiiill; for liy means of it, a dispo¬ 
sition is broiiglit on in tlie woody 
libre to decay and dissolve, when it is 
carried to the land, or ploughed into 
the Bfiil ; and woody I'll ire is aUva\s 
in great excess in the rclusc of tlie 
farm. Too great a degiec of fer¬ 
mentation is, however, very piejii- 
ilirial to the cotuposiLe rnariiire in 
the dunghill; it is better that there 
shouM nc no Icrmentatioii at all 
before the in.aniirc is used, than it 
should be carried too far. Indepen¬ 
dent of the general thenreticiil \icws 
uiifavouralile to this practice founded 
upon the nature and composition of 
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vojTCtable Buliritanco^, thcro arc many 
aji;niiwiils and fact^ wtiirli sluiw ' 
that it is to interests 

•>t the limner. Ituiiiiir Um* Moleiit 
IcM nient.'.tnni 'i\l'itli ; nece-'S-iii} Inr 
11 'diii ii'g: tiijin-vaiil iiiamne In tie* 
.‘■late iii^\liirh it iMlIei! a/ioi'I muik 
lint omI\ a l:u‘:e quantity m (itii'i, 
lint like'iMsu ot ir.isi-mis iii.itler is 
K'st ; xii n.iuJi so, tli.it the I'nii;? is 
leiliieed nne Ji.ilt. or two-thiuls in 
weight; and Ihe inineipal eliistie 
ni.itter di'-i iia;:i.:c(l, i. r.ii honie and 
with some amiiioiii.i.; ami hntli lliese, 
il i(‘t lined hy tiie moisture in the, 
foil, as has Iieeii staled helttre, me ! 
eapalilc ol ht-eoniin^ .in nseiiil ijriii> 1 
ii-hinent to A jiri’jt ohjet-' 

lion :i^.iiiist sli^''litlv leiinenled diiiipt ' 
js, ih.u weeds siifiii:; up nioie Iumui- ' 
.mlly wliete tl is .iiijilied. It there | 
aie ravried out in the duii^ 

lliey reil'i'.iilv will i^erinuiate ; hut it 
is sehloin that tins run he tin* e.ise to 
any esient; and il the l.md is not 
< ie.'uised 1)1 weeds, any hind ol ni.i- 
imie teiinented or unleiniented will 
(leiMsiiii) theii lapid }>riiwth. 11 
blifrhlly fermented laiin-yaid duiijr is 
used as a top dressiiijr lor pastures, 
the long stiaws .and nnieiniciited \(*- 
gid.ihle matter icinainii','; on tin* snr- 
laee should he |•elno\ed as siuni as 
the grass heaiiis to iisi* Mttoionsly 
hy taking, and taiiied haek to the 
fliinghill ; in Ihm e.ise no iiianuie 
will he lost, and the hiishandi y w ill 
be ,it onee elean .iinl eennonneal. In 
c.ises when f.iim-Mini dung eainiot 
lie immediately apphed to crops, the 
deslinelixe lermeiit.itioii of il should 
1 m! piexenti'd as niiieh as possilile : 
ttie imneiples onwhnh this may lie 
elfeeled Ji.ive been .ilieady alindrd 
to. The siirlaee slionid ho defended 
as niueh as possilde fioiii llie oxygen 
ot the almosphi-re ; a eonipaet itiatle, 
or a teii:uiouH «lay, oUers the best 
lindeelii n against the air ; and behne 
11)0 (lung is eoteied over, or as it 
iveie. seal* d tip, it shoiilil lie dried as 
nii'elt as possible, if thu dung is 
tound :it atiy time to heal stiongly, it 
should be liiined o\er, and eooied by 
exposure to the air. Wlien diiiig is 
to he pre.served for any tune, the situ¬ 
ation ill w’hieh it is kept is ol import* 
anee. It should, if po-isiblo, bo de- 
iended from the sun. To preserve it 
under sheds would be ot great use ; 
or to make the bite of u dunghill on 
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the north side of a w.!!!. Tlie Hoof 
on wliieh the dung n, heaped, slioiilda 
il possilde, he paveil wdtli flat stones ; 
and tliere should he a little iiicliiin- 
tioii In.m each *'iile tow aids the 
n'^ilie, in which there should bo 
d.aiiis eoiuieeted w illi a small wefl 
iiiinnhi'd wilh a pii'iip, hy wliieh any 
ill.id ni-iit<‘i may he collected lor tlio 
use ol tlie land, it tooolten liappens 
that a dense niueilaginous and ex- 
1 1 .ictife llnid is snlleied to dr.iin away 
Ironi Ihe ilungliill, so as to he eii- 
liicly lo'.ltotlie l.ij m. .SYree^ and rutiit 
(luiit;, and the sim-fniias <ij houses 
may he all regarded as eompo.site 
nijinires ; the constitution ol them 
IS iieees.sarily v.irii)u.s, as they are 
deiived li'om a number ot dillereiit 
snhstance". Tlie'^e imiiiuies are iisu- 
.illy apidied in .i ]iioper iimnnei*, w'ith- 
out heiiig leriiieiitcd. Soot, wliieh is 
pi iiicipally loiiued I loin the eomhus- 
tioii ot ])ileoal ol eo.il, generally coil- 
tains likewise siihstanees dcihed 
lioiii aiinnal imitters. This is a veiy 
poweiiiil maniire. it aifoids aiimm- 
iiiacal sails by distillation, and yiehla 
a brow II exliuct to hot A\.itei, of a 
hitter taste It likew'ise contains an 
em|iyienniatic oil. its great basis ia 
rh.ircoal, in a state in winch it ia 
eapalde of being lemlered suliildc by 
Ihe aetion ot oxjgeii and water. 
'I'his nianuio is well lilted to be used 
ill Ihe diy stale, thrown into the 
gioiind with the seed, ninl requires 
no jnepai avion. The doeliine ol the 
proper application ot iiiainues fiom 
organized siihstanees, oilers an illiis- 
tiutioii of an important pait of tho 
economy of nature, and ot the happy 
order in wliieh it is arranged. The 
death aiirl decay of animal siihstaricea 
lend li> vesoUc oi'gixnrzed ioims into 
chemical couHtltiients ; and tlio per¬ 
nicious effluvia disengaged in tho 
process, seems to point out tlie niopric- 
ty of hiHMiig them iii the soil, whero 
they aie titled to bceonie the tood of 
vegelahlcs. The tennenfation and 
piitrejnelioii of organized substanecs 
in the ireo atmospheie are iiomoub 
processes; beneath tin: siirlaec of 
the ground they are salntury upera- 
tioiis. ill this ease the loud oi plants 
is pronaied where it e.in he used ; 
and that which would otl'end the 
senses and i;i)uie the heullh, if ex- 
])Oscd, is eonseited by gradual pro- 
ccdscB into loi'uid of beauty aud cf 
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Uflufulnesfl ; the totld gas Is ren¬ 
dered a constituent of the aroma of 
Ihe flower, and what might he jioison. 
becomes nourishmeut to animals and 
to man. 

MARBLE is dis*.ingiii<3hed from 
limestone 1)y supciior weight and'by 
superior hardiu'xsand compactness, so 
that it assumes a brighter |io]i‘4|i. 
But many of tlic alabastera will 
■cratch marble, being, of course, ut a 
■till harder nature. U'liile tliesEgyp- 
tians often employed the eternal gra¬ 
nite, the Ureek and llomait Arclii- 
tccts wlio rerinhcd greater ionndi>ess 
■nd sotliiesH of forms, chietly used 
marble as more easily wiougbt, and 
likewise moie abundant iii the-.' 
countries ; nor does its duration seem 
xniirh iiifeiior to that of granite niid 
porphyry when siifliciently pure and 
uiiinixed witli aigil, for not to men¬ 
tion the beautilul statues (wlueh aie 
often under shcltci) ancient temples 
have Buffcicd more from the baud of 
bigotiy or barbarism, tlinii from the 
lapse of time. The subject of marble 
is almost infinite, as nu irmicral sub- 
■tance affords such innumeratde ili- 
Versities, or has so inuch attracted 
the attention ot mankind. Theehief 


Egyptian monunients are in granite 
and basalt, but in the inii'-eum ut 
Paris, and otiier princely collection'*, 
there are many Egyptian statues and 
other monunients in the rosso antico. 
the ancient red, the peculiar in,arblc 
of Upper Egypt or of Etluupia, for 
ihe cataiacts were anciently reputed 
to divide these countries, and Syene 
was esteemed the last town of Egypt 
on the very eonfinea of Ethiopia. In 

f ising to the Urerian. first occurs 
white marble of Paros, soinc- 
es called Lychnites by tlie an¬ 
cients, becausu the quarries were ex¬ 
plored by lamplight. The Parian inar- 
Ole was employed by the must ancient 
Oreck sculptors about the foiticth 
Olympiad, but being of a yellowish 
Hot and coarse grain, it was after¬ 
wards supplanted by the marble of 
Siena Etruria, as afterwards by that 
ot Carrara In the same vicinity. The 
Venus de Afediri, Jliana hunting, 
Venus leaving the batiH, the colossal 
Minerva, the Juno of the napitul. and 
■everal others, arc of Parian marble. 
The celebrated Parian tables at Ox¬ 
ford, which have illustrated many 
points of ancient chronology, are also 
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inseeibed upon the same stone. Pen- 
telican marble from the vicinity of 
Athens, is white like Ihe former, but 
with a finer and more compact grain. 
It sometimes presents blackJsh veins 
from a sidcrotis mixture, and aouic- 
tinica green veins of the talcous kind, 
so tliat, it is ut ilnmo called statuary 
Cipoline ThcA.^gue naiiic of (irecic 
marble has been given to a liiiu 
grained and hard kind of a snowy 
whiteness. It was from several is¬ 
lands in the Archipelago, as Hcio, 
Samos, &i'. At Venicu and in dil- 
foreut towns of Lombardy arc co- 
luriins and altars of a Miigiilar mar¬ 
ble, so transluKcont th.it thu light of a 
camlle U visible tbrough pretty thick 
musses; this is, peiliap",the Cappa- 
floi-inn pleiigites. Tables of aiiciiMit 
elastic iiiaible occur in the palaeo 
Lorgliosu at Rome. White marble is 
foiiud at Lmii (tlie ancient Luna) and 
Uriirara, on the shore's ol Tuscany. 
Tlioiigb these two places be nearly 
adjacent, yet some assert that tho 
inaible of Liini is liner than tliat of 
C^airara, and free from tlie gicy veins 
tliat sometimes appear in the latter. 
The Antirioiis of the capitol is said to 
be of Luni; tliat of (burar.i, as just 
mentioned, often presents grey veins, 
so that it is ditiicuit to prouuru blocks 
of an uniform white. It has been 
much used for cliiiiiney-pieees in Eng¬ 
land, and is often ininglod with tho 
yellow and dull purplish bncia of 
tiicniia, but tiie quarries are said to 
have been opened at least as early as 
the time of Julius (licsar. The Car¬ 
rara marble has somctiincs greeni'>h 
t.'ilcous veins like the Cipolina, and 
sometimes crystals of iron. Ilut tlic 
most beautiful speeimoiis are those 
which eontain, in little cavities, rock 
crystals of the purest water, called, 
in Italy, diamonds of Carrara. Whito 
inmrblc of mount liyoiettus in Attica, 
rawer inclining to grey, w.as the 
firiit foreign marble introdueed To 
Rome, wlsero this moderate iiiagnili- 
Gcnee W'os thought so extraordinary, 
tliat CrasBUs the orator was exposed 
to the- sarcasms of Marcus Brutus, 
because he had adorned his house 
with six columns twTlre feet high of 
llymettian inaible. Kueh were tlin 
cliiei white marbles employed by the 
ancieotri. The ancient black is so in¬ 
tense, that when placed beside tnose of 
Jiinan and Namur, it inukci them 



















MAR—MEI 

tippcar (cvey. Otlier ancient marbles MARMOR METALL1C(7M4 tKa« 
iTiiiy be rlnsscd nmonic the caleareuns live sulphate of barytes. 

(fiiit(‘iiito-t. To i‘nunii.'rat(; uiudeni MAJIS. The invstiral name given 
iii.irlilcs woiibl be iiiti/iite, ]iiit the by t!ie olehyiiiiats to iron, 
inure veinrivkalile of our own eountry MASSK'O’l’. Yellow oxide of 
may lie nnticed. J5n;rla'id.—Some of 'cad. See Lead. 
tlie most lieantiful will bi> found MASTIC. A resinous substance in 
amoii;r the coiirhctic nr shell kind, the lot in of tears, of a very pale yel* 
The black iniiible of Derbyshirelow colour, and farinaceous appear* 
iiiteiixe idark mu hie with distant anre, liaving little smell, and a bitter 
while spots. Souiersetsliire-tlie •*istriji;rent taste. Jt fluwx naturally 
t'liltam inarlde found near itristol, from Uie tree, but its produce is aO' 
lias blaek deriilritiC delineations, nelerated by ineisiniis. The lesser 
llroirn inaihie variously veined, I'rnin turpentine tree and the lentisens af* 
Devousliire tills is the inarlde Irmu ford tlie inastie of commerce. No vo« 
IMymoiith and Vorlirn, incntioiiod hy latile oil is obtained from this sub* 
Da Costa, as of a fine deep blai'k, stance when distilled with water 
licautiiully variegated with irn'gular Cure alcohol and oil of turpentinu 
veins of red, ainl vcllovv, and white, di>solve it; water scaicely acts upon 
much was hronght to London ami it; though hy mastication it become* 
worked into cbiiiiiicy-picces, taldcs, soft and tough, like wax. >Vhcit 
&c. lie also ib'si-nbes ;i marlilc of a chewed a little while, however, it 
dull Yellow with many dots, streaks, is wliite, opaijiie and brittle, so a* 
and spots of black, a>< found at Yeo- not to be soltened again by chewing. 
Til ill Sonier-<et''hire, and elegant tn. The pait iiisoliihlc in alcohol much 
bles of it may be seen in tliat county ; resemblesin its properties caoutchouc, 
though it is not capable of a Ane po- R is used in fiiiiiigation.s, in the com* 
lisb. The gre n and red mnrhb's of position of varnishes, and is supposed 
Aiiglescfi are much celebrated. Scot- to strengthen the gums, 
land.—-White statuary marble of As- MATRIX. The earthy or stony 
syiitwliite iiiarhle with long veins mattex' which accompanies ores, or 
o’t a diirereiit tint from Diiriicsse, red envelojves them in the eartli. 
ami w'liitc inarlde of Dnyne. The MGADOW-OllE. Coiichoidal bog* 
beaiitltii I rose-coloured niarhleof Tir- iron oic. 

ey, mingled with sileiite, &c. 'I'lie MEASURES. The English men- 
Baine i.sle presents a beautiful white sures of capacity, are according to 
marble with veins of Nephrite. Nu- the following table:— 
nirmous other marbles miglit he ex- One gallon, wine inoa- I , 
ploi-od in the Higlil iiids of Srotlaiid, sure, is equal to 1 quarts, 
and a I'rcnch author is singularly uii- One quart - - two pints. 

Just, will'll he says that the British One piut, • • 2S*S75 ctibift 

isles are poor in uiarhlcs. Ireland.— inches. 

Near the ceVbrated lake of Kilbirriey, The pint is subdivided hy ehcmistl,i 
Bic toiiinl white and led, and black and apothecaries into 16 ounces. T^. 
and white marbles. Indolence and gallon, quart, and piut, ale measure, 
igiioruiicc have prevented further rc- arc to the measures of the samede- 
Kcnrch. TIio fme black marble of iioiuinatinns, wine meaeiire, respee* 
Kilkenny is eonebete, lint the north tivt'ly, as 262 to 231. 
ol IfL'iniid yields a brown iiiAible, and .MEEUSCllAU.M, a mineral con* 
one ot a pale white, like earthen- slating of silica 4*15, magnesia 18*25, 
ware. lime b*50, water and carbonic acid 

MARLE, consists of e.aIcaTeoiis 3i). When first dug it is soft and 
eartli mixed with aluiiiiria. The greasy, and lathers like soap. Hence, 
quantity of calcareous earth may be it is used by the Tartars fur washing 
ascertained hy dissolving it with inu- clothes. The Turks manufacture it 
riatic ru'id, waxlihig the'solution, and into tobacco pipes, 
ascertaining the diifcronoc of weight. MEIONITtS, a felspar found m 
MAfl(7ASlTE. See Pj/rile». crystals, of a nrismato-pyramidal 
MARUAKLC ACIU i* obtained shape, found at Monte Somina, ad* 
troiu fat. jacent to YcauTliu near Naples, 

395 



CfrFMISTTli 


MELAKITE* a mineral f.i.i'.Ntmjj 
Di 3u'5 Hiliea baliimiiM, ISL*."* 

25'2!i oxiric of iron, with a ininutc 
poitiaii ()1 tnantcaiif'sc. 

AIKLASKl ACllt, l.'iiml in Air- 
lassos', Miv]inscil to III* till* as tho 
%01'tii: nuid. 

AHGLJjATKS. I oiii|;iii!nils of llio 
Jurllitii* acid and '•.ilili ildc 

AlELLm*]. 

ronsi'ts id altin :i!f J'i, moll,in acid 
4 G, a,.(I Wilder id ci^^!!l^u/aln}y .'I'*. 

AlKLMTIi' Al ll), ua. oiiUiifO.l 
1 )y Klaprutii. hv iciliiciiv: the moil,to,; 
<11 honc\->tiiiic. r<t |i ivv,lv*i, ii'-'l I iiiliiur 
it ivild scM'iiSv ti,iio>. it> V, ci;;lit id' 
water; llic acid iiitiy he di-'-ol', id runl 
separated Irum tiic* .iluniiii.i I y lil- 
tiahoH. 

oll'iLTlNrr ifho .u’t ofh ol.anf'iity 
fldil) .1 -olid to .1 liiiiiid si.de. 

31 Ea ASl'l (A^l .'I'l'], a iiiiiierd coii- 
laii'iii^ ol oM le id lion, iri’j) rmalo 
id tiKiiiiiun, 0 o\tdc <d iii.iAOajiese, 
vt'o silira. 

AlliXi I<ITK, a soit oi ii:ilii.iMl>lc 

quait/. 

JVIKMSPKIIATIC At'IP. supposed 
toll!' liiUiid in tlie meiiisjieimuui ooi- 
riilij>>. 

AIKPlllTIC Afil. Cat Ionic acid 

gft'. 

AIEiVSTUIiU.M, a <jolioril 

Al KRl’l-liV, jH a iiii t.il which in 
om cl.malo h ahva\s llind, hut in iii- 
ItMl-'c roM il hocomes solid, and thoa 
lc -4 i'.! le- siUer in t ppontam-o, aiid 
is irialleahlo. It is sometimos ioiiml 
JiatiM.*, hut niucli inoio lii-iuontly 
I'oiniiiiKMl ivilli f>nl[ hu/, when it is do- 
Itoiniiiatod i'inii;il):ii. II m sopai.-tterl 
li 1)111 till* suljili’ir hy di'.till.ition wMli 
ijiiii Iklinie oi i;-'}] iihni's. .dpr<'u.) is 
ohtiiinod al.uudaiitly in tlio An-tiian 
lointoilos, and in Sonlli Anioii. a. 
Aloroiuy has a proul atliiiity to otliei 
iilotal-. Ivip a shillin;f in niorcti:\, 
it will 1.0 oneiiisl(>d oatv, and will re- 
fjuiio to he luhhod vorv uiucli hotoio 
the mercury is jrot oil. 'Pin* s.i.nc 
circumstam-o will uccni it any othci 
met.il lio ]>ul in ineicnry. Itiiii vni’io 
i)iiiclAilvo[- and tintoil'toicotli<*r, an.l 
they uili iMjite into one niu-s. Sm h 
a oiiinpiisitioii is railed an atna!<,a<n. 
Moi finy and load will also ooinlnno. 
If load, hi'iimtli, ami irioieiiiy, .no 
iiditoil locclhor, the aninlitatn w ill lie 
otinally fluid with the siinpio 
itself, rrom this nrLuniatajice, dU- 


honourahlo ilralor?; froriiiotitly lmpo?« 
on the piihlio this iiupiire omiipo'u- 
tion, anil when the metal is tn he lived 
nieihcalh, daii^'ei'oiis cniisofnienoeR 
.i.e the result. Aloremv is «isoii in 

h. irinnctcis, llioniiO)..oleis, m silvor- 
ini: h)o’''in|'-irla' «o ,anii lonnini; aiii'il- 
(■■aiiis for f.' Idii.ir and silvenriff n:et.il«; 
<d o, iTi the i.ia!> ini' oi \eriuillinn. 1)1 
conntiii’' w III le then* arc f'old .iiul 
Mher iniiii', il is n.i| lured in scp.'i- 
laliiii' tl'.* piec'oi.s rnotals fsoin ox- 
tianeoii- iii.'iin I. .‘.Joreiiiy 's noarly 
1> niteen limes flie wenrh* m watn, 
Ill'll 1 ', i''c 1 < , 1 ' le-i ol all inotals atlor 
,‘.'ojil and pl.l1 jimiii. hi ('iiii‘oi|iieriee 
nt li ' ;:ie!l1 \vi‘i;;'i1, it .i pioee ol stone, 
non, lead, or olier, le put in a enp 
ol iiis'ieiiiv, it will ilo it at tlie sill face 
ill til*' same niama i, and for osaelly 
the same 1 eiison, ,is a joece ol wood 
HIM.lie. Alciiiiiyis toadily soliihle 
Ml I'l'i.l*, :i> ii .ly easily I o ascortained, 
and I'om iis \ery extensive use in 
loe'linne, ihoi 0 are mniimeinhle pre- 
par.,tions of it, bywhlcli it inav he 
ox’iiihiU'il ill powders, ]iil|s, or drops, 
to tl.e patient. The most osual is 

i. ilomel, M'hich is a preparation of 
iiieiciivy :n li t'le muriatic acid. One 
piepai.ition ol meicmy, nuined eor> 

|iosi\e siiliJima'>e, is a mint ile.ailiy 
! poison. 11 i'l’io a snliiimn of voito- 
siie siihliiiiaic, a lew diop.s ol ;i solu> 
Itioii of pofas>, or a little liiiiewater, 

I I, e let fall,the Inpior, foimerly eletii. 
Will at once hcenme ol an oranj'i* co- 
lo'ir, and a piceipitatiun will soon 
tahe place. Ii a lew diopR ot aeiil he 
then lei tall, il will hei'oiee (|nito 
eleai. Meiciirv will readily unite 
Milii siilpluir. Alelt some suliihur in 
a rrncilde on the liie. and then nild a 
little meicury, .ind stir the whole to- 
}.retlici. and a -iilpliuret of mcicm-v 
or I iiinahar w ill I e ioi u'ed.t’eriiuhiini 
Is a heiiiilifnl sc.-ulct pif'ineiit, jfe- 
pared tioin inei i ury and ) iilplinr, and 
IS called hy clieniisis the icd sul- 
pheivtti'ri o\,de ol meiciiiw. The 
IMitcli .ne the < hn i' in imifactinvrs of 
it in Kiirope : hut it is said, that the 
\eiini11i<<n iiioduced in ('hiiia is still 
nmre liuhi.int in its n|ipearaiice. The 
pjopeilv n| inerciii’y dissolviri}' a e 
tain portion ol pold and silvei.eii- 
ahlo'l ali'hyini'ts lo imiiese upon niaii- 
kiiid, and in.ike it ajoioar a*: if they 
h.id succeeded In a small ilcpiee Jr* 
diacovtiing the secut of turning' uit*» 



KEB. 

I»l8 into gold and ailvor. In their beromeH gri^en during its escape, 
operations they employed mercury, in Strong nitric acid takes up ita own 
wliioh small purtioiH ot these metals weight of mercury in the cold ; and 
hail been dissolved ; ami as the luer- this solution will hear to be diluted 
cury was evaporated liy great lieai, wjlli water. But if the solution be 
Hiiii left the gold and siInct hohiiid, maiio wdlbthc assistanre nl lieat, a 
the bystanders were made to believe iiiueh larger quantity is dissolved; 
tiint these luetnls had uetiially lieen and a precipitate will he atforded by 
prodiieod in tlie iiperatiun liy the skill the addition of distilled water, which 
III file expcriiiieiiTalist. 'I'hoy would is of a yellow colour if the water he 


easily hast* been detected, it a small 

f ioiCioii Ilf the mercury they lived had 
leca exposed to great heat, and made, 
ti) rise 111 liiiiie>, as the luililer metals 
would ha\e been Icit beliiiiil. ('iilnmcl 
iv now called in the nomcnclatmc of 
the day, the i)ti)t'iebl{iiidc o( iiicieniy, 
and cor]ovi\e Miiilim.ite is culled tlie 
deutii-ebliiiiile. Meicm\ tries at Jl!> 
below Zero, ami ImiU at Fa- 

reiilieit. The siilidini ic acid does not 
act on Ibis metal, unless it he well 
eoiieeiiTi .ited ami boiling. For tins 
pill pose ineiciirv is pimied into a 
glas», letnit, with nearly twice its 
weiglit of siilphiiin; acid. As houii as 
the mixture is healed, a striiiig elfci- 
▼eseeiice takes pla-e, .su1)iluircoiis 
acid gas Chcapcs, tlie siirlace ut the 
mei'ciiiy becomes wliitc, and a white 
powder ih produced : w!icn the gas 
eeascs to come over, the meieniy is 
found to he comeiteil into a white, 
•qiuiitie, caustic, saline mass, at tlic 
bottom ot the retort, wlii -h weighs 
one-third more than Die meicury, and 
is ilocoinposed by heat. Its lixity is 
coiisideraldy greater tlian that of 
iiiereury itseW. It the beat he laised. 
It gi\o^ out a eoiisbierahle quantity 
of ox>geii, the mercury being at the 
same time revived, Vratcr re>i>lves 
It into two salts, the bisiiljibale and 
siil>sulph.itc : the laltei is of a yellow' 
colour. Mucli waNliiiig is required 
to produce this colour, if cold water 
be used ; but il a large quantity ot 
hot water be jioured on, it iiriinodi- 
ately atsunies a bright lemoii colour. 
In this state il is called turhith iiiiiie- 
ral. The other affords by evaimra- 
tioii, small, ncedly, deliqu^'seentcrys¬ 
tals. The fixed alkalis magnesia, 
and Jline, precipitate oxide (*f m«r- 
euiyyroinits solutions , those pieeipi- 
tates aic reducible in closed vessels 
by inore heat w.]thout addition. The 
nitric acid lapidly attacks and dis¬ 
solves mercury, at the saui:; tunc that 
a large quantity of nitrous gas is dis¬ 
engaged ; and the colour of the acid 
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hut, or wliitc if it be cold, and greatly 
resemt^es the turhith mineral pro¬ 
duced with sulphuric acid : it has ac¬ 
cordingly been called nitrous turbitii. 
All tlie ciiinhiriations of mercury and 
iiitiic acid arc very caustic, and foiia 
a deep pm pie or black spot upon the 
skin. They afford eiystals, which 
ililler according to the state oi the so¬ 
lution. When nitric acid has taken 
up as much mercury as it can riis- 
i^iihe by licat, it usually assumes the 
iiiini of a white saline mass. When 
the einnhiiiaiion of nitnc acid and 
iiierciiiy is exposed to a gradual and 
long I oiitiniied low heat, it gives out 
a piirtiiiii of nitric acid, and beeomoi 
converted into a bright red oxide, still 
retaining a small portion of acid. 
This is known by the name of rod 
]irceipitate, and is much used as an 
e.scharotic. When red precipitate is 
stiiiiigly heated, a large quantity of 
oxygen is disengaged, together with 
Slime nitiogen, and the mercury is 
vublimed in the metallic lortn. Ni- 
ti-ate of inereiiiy is mure soluble in 
liot than cold water, and afibrds crys- 
r,\ls by cooling. It is deromposed by 
th(‘ alTusion of a large quantity of 
w'ater, unlc.ss the acid be in excess. 
A fulminaling preparation of mercury 
w.is discovered by Mr. Howard. A 
liiiiidced grains of mercury are to he 
dissolved by heat in an ounce and a 
half, by measure, of nitric arid. This 
siilutiuii being poured cold into two 
ounces, by measure, of alcoliol, in a 
glas-s vessel, heat is to be applied, till 
effervescence is excited. A while va¬ 
pour undulates on the surface, and a 
powder is gradually precipitated, 
w'liicli is iiiiinediately to he collected 
on a filter, well w'ashed, and eaiitiouj»ly 
dried with a veryr moderate heat. 
This powder detonates loudly hy gen¬ 
tle heat, or slight friction. The acetic 
and most other acids combine with 
the. o.xide of mercury, and precipitate 
it from its solution in the nitric acid. 
When one part of native siilphuvct 
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ciiemtsthy. 

of antimony is trlturatcil, or ai-pu-1 with a little acetic aci»l. 'Fhis will 
1 itelv Avith two p.iifs ol'ooiro- *li«si)lvo the oxide of leiu!, which will 

‘'iv'' «iili1iin,ite, and (‘xi) 0 "pil to diViil-1 he indirnted tty a hlaekish preeipitate 
liitimi, the clihiri le eouiiime- with tb • |A\it'i i<iilph(n(died w.iler. (»r to this 
iintiiiiioiy, and I H.»i in till- h'l III <d the ill (die xohtlioii add .i litllu sulpliate 
(OiiipQuiKi called l>uU"i nl .«■■ltul^)ev ; I nl so la. AvIiK'h will pieeipitate a fiul- 
A\hill-the suljihiii eitiiiiniie-, with liie ]>li ite id lead, cm d liniiitf, when drv, 
ni<‘iciiiy, ami tnriii-i i inn il>ar. il anti- 7- pCi cent nt mi -t.iI It onlv a voiy 
ninny he ii*.-d i i-te ■! nl tin* '•nl- ini'iiite i((i'*ii ii, nj" lernl he piesent in 
f’litir d, the 1 e-'i'liie niiirh rii'-*. l-st a lai naa-’ i ^ nl ineiemv, it ni.iy 
eon asfs ot rniimii.y men nr\, in'-*!' d led.-teeled l>\ -idiitinn in nit'le ai id, 
ol einiiahar. .tleuuiv, h-iin' k thiln-! and Ilia a-l iPina nl HiilphiireUed wa- 
all\ lliiiil, vei j le.'idilv eoin'.i n--n nli ! t-i. A ‘.ail» hinwii ]iieci|ii'ate will 
iiKis.t III (Ilf iifdai-, tn a\ liii !i if ■ nai- jeiwn'. ,i!i t uill ^ul -ii le il illnw ed In 
uinnieati"* nnn ■ m le-'. id |ts t'lsi- ‘.’an I .i lew da\'. ttiie pai t n| lead 
liihiy. W'lii*'! Ihcve |n■’t■llln■ iiii\ln. es nr \ tlni.' l.e .. Irnin 

ennt liii a ‘.alfii lent i|uaiitiiV nt inei- pairs id iiiei-irv, liMinntli is ile- 
ciiiv In reiidiT tliiMU snil at a nuMe ^ tee'e 1 hs iiun.r.i';, i ni*'ii( sniulinn, 
tenipei .itiii e. they aie e.ilU'l amal- pi i-jiaied u il Innit lll•‘ll, into distilled 
ffiiiiis 11 veiv readilv eaiiildii s witii w-ter; \ wliile preeipitate will ap- 
iri'M, silver, I.-."*, tin, I i~imir'i, and ]ieai it flus md.il lie pi(‘s|.||t ’pj,| 

'/aiie ; innie Miilii iiltly niiii enjipei, leanil'sicil. in liUe inaiinei, |i\ a weak 
■IIsenic, and .nitiinoiiA , and si arceh siiiidm ni 'idi'n->iiiiriiile nt }r<d ), 
at all with id.ein.i m imn It dti.'s (xlueh l!iri>»vs down -i jnnple si-di- 
iint unite Avitfi iiiehel, nianu'.iiiese, nr ineiil ; and yiiie, h\ expusncr Ihe me 
eidialt : and its .iidnni mi tiinasten t'll to heat 'riie Id.ii U l.•^^^e is ’ asidv 
and iindx hdeiia is lint known Ijiink- adnllei'iiteJ. .'s il w mil hi> dilhenlt 
inif-srl is-es an ( nvered eii the hack In imd a suhstance well snii.sl to this 
«uilne with an .mi.ii m n nf tin. |iiii'pnse. 1 f w ell jn I'li'inHl, it may lie 
Some nl lire iiscs nl meieury ha\.‘ In'ally vnlalili’/.eil hy ho.it. The’red 
■already heen infiitinned it* the pi (‘sent n\nle id‘ ineieniv liy iiitiie aeid is 
article. 'The aimili-Miniitinn ot the A.-iy lial.le In aiiulleralinn with red 
Tinhle 111 dais, watei-{;ildin^, the mak- le.id. K shniild he totally vnl.ilili^ed 
iiiif n| veriiii linn, llie siiverin;r tif liy he.it. tied sulphiiret of niereury 
Innkiijp.jrlasse , the iiiakiriti!’nt ham- is fie(|ueiiriv adiiller.ited with lavl 
iiieli 1 s fiiiil 1h.‘i nioinetersj and the lead, w-hii-li may he detected hy heat, 
jnepai'.itinn nf se\eial powerful me- f’orrn.siA,* uniri.ite nl merirury. If 
dii ine .11 e ihi'priiiripal uses In which there he any reason to siispeet 
this metal is ajiplied. Seaieely any ai senic in tliis salt, the fraud may 
suhstaiiee 19 M* Italde to adultei alinii tie diseoAered ns follows:—Dissolve 
as iiieii-uiy, oAvinj; to tlic |irop(*rty a .small (luaidity of the siihlinuitc in 
AA'hii'h il piis-esses of dis-olvinrf eoni- distilled AA'ater ; add a solution of 
pleiidy some ofth" baser metaN. Tins eailionate ot ammonia till the preei- 
nriinn is .SI) stronrf, that they even rise )iil:itioii ceases, and hlter the solu- 
alonir with Ihe (inieksilA-er Avheii dis- tioii. If, on the addition nf ,i few 
till.‘it. 'i'lie impurity of niereiii 7 is diops of aiiimoriiated enpjier to tliiii 
jji’iiei.illy indieiit(‘d hy its dull aspect; solution, a preeipit.ito of a yellowish 
hy its tarnisliiiii', and lieeomiii;' eo- /rreeii colour he produced, lire suh- 
veredwilh a coat ot oxide, on loiu' liniate ouiitaiiis aisenie. Sub-muriate 
e.xpnsiire tn the air ; hy its adhesion of increiiiy, or caloiiirl, should he 
til the surface of Avheu eompletcdy saliivated Avith iiierenry. 

•'haki'ii with Avatcr in a hottle, by the 'Phis may he ascertained by boiling', 
spe“dy tormatiuii of a Idae.k poAvdor. tor a few minutes, one pnit of calo- 
Jicad and tin arc fre((uent impurities, inel with a thiily-second part of inu< 
and the mercury heenmes capable of riate of ammonia in ten parts of dia- 
t'lkiriif up more of tiiese if zinc or tilled water. When carbonate of 
hisiniitli lie previously added. In or- potash is adtled to the filtered solu- 
der to diseuA'cr 1e,ail,the mercury may tion, no precipitation will ensue, if 
be agitated AA'itli a little water, in the calomel be pure. This prepara- 
order to oxidize that metal. l*our tion, when rubbed in an earthen 
off the water, and digest the mercury mortar with pure ammonia, should 
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beconid intonecly black, and sbonld 
t'xliihit notliin^ of an oiancro hue. 

AIKSOTVPK, a kind of xeblite. 

MhTALifi. Tho mi'^nlG are a most 
itupurtaut of hodu's, as it is on 
tho ori; ioytnent of them that almost 
all the itiib ol life deiiend. They fur- 
jiisli the To>'l*< iiy wliiuh wuike are 
r.inied on, and tho inaloiial tho moat 
brio, solid. uitJ lio.kUtilul. Without 
thoin. even in the most favoured 
eliioc, niPii could souicoly rise he>i)n(l 
the state of to:iYai,os. It is hy tlicir 
use that the ■work of a year can 
he poiloriurd in one dav. In me¬ 
dicine the niet-ilb are highly ini- 
poilaiit, as they fi.riiish the nuu't 
powerful lueaiis of oileetinf' a sulu- 
taiy rtiun^o en thi' human {lainc. and 
it IS chnnisliy wliu h lias iao>iiii ihe 
most S »fe and crtieuuit ninJci of eui- 
] loyiiifc them, ^let-ils aie, in fenc-| 
ral, of preater specilio pravily than 
other hndios ; thev are o]iu(|uo, hut 
enluhit a mninr'liko lustio. whieh is 
one of their best di-tiepisislnng 
marks. 'I hey are insrdubli* in water, 
anti present a lontex snrlare t^hen 
melted in eaithcn vessels. Nunietiines 
they ate foiitid native, that is, puie, 
and uiieonihiiied with other <>111)- 
Btaiices, so as to have the appi-ar<i 3 ife 
and iro]M'rliet ot iuet., 1 s. in most 
cases, however, metals aie fiiniid uni¬ 
ted with otiier Mih‘ta:i(«>, m the '‘oiii- 
called ores, and are to he Si-feivud 
by violmit luMt, atel othn iiii-a!.-. 
Metals and Dietihleious ori's .ut 
foiinil invuiniijs phu-rs;—uiitier wa¬ 
ter, in beds ol n\eis, lakea, .i,id s.u.s, 
and ehlelly at the fleviires oi tluk(. 
Such are the am iferor.s anti ferru/’.i- 
ncous sands, fraa’s ol native fTidd, 
ochres, ami frrj'nit nt- of oic',\sasi'jeJ 
from loirii's .—di.solsed m w.ii'-r; 
piitdj aie the vdiiithc Wnter^, coii- 
tniniiig iron, Ci]'Tn, or I'lne:—ii]'oi! 
the surface o! the em’^h ; .su h aso 
many ocliret, nif’i.,'u(''ious sti'i'.*®, 
fands, rlay-s, anti lnin|i of oies. itJr. 
Gineliii sa,*<, (ha* in the iiorthnn 
pints of A'ia, 01 es are aiuiost alw.as» 
found upon or near tne surface of the 
ground, I’nder the niri.ice ot the 
caith; wlien the ipiaiitity of tliese 
eollertod in <ine i lace is coiisidotablo, 
it 1' called a mine. Suliterraneoiis 
metals anil ores are diireriniMy dis¬ 
posed in dilTerent jdaees. Some are 
iiilixnd in stones and oarthe. tormine 
uodules, or spots diversely coloured. 


Some are equably and anlformly dif* 
fused through the siihstanee of earths 
and stones, to which they give colour^ 
density, and other iiropoities. Suetk 
are the greatest part of those eailhe. 
stones, sands, clays, crystal-, flints, 
gerns, ami floors, which aio coloured, 
fsonip form strata in mountains. Such 
arc the slates eontairiing pyiitcs, cop- 
jier ore, lead ore, silver ore, or blend. 
Tiicse lie in the same direction ns the 
strati of the stones hetwist which they 
are plaecd, Imt they differ from the 
oidinary .stiata in this circiiinstanee. 
that the thick ness of different parts 
of the same nietaliferous stiatiim is 
otten very various, W'heieas the 
thickness of the stony strata is known 
to he geiKMally very unilorin. h'rag- 
LVMils of oies' are frequently found 
acciiinulated in large suhterrancous 
eavitie-, in fis-uies of mountains, or 
itilerpu‘<ed bctwivt the strata of the 
e.irih. These aie loose, iiiicoiiiiected, 
freiiiiently involved in clay, and nut 
ftccicleil to the contiguous rocks or 
strata, immediately, nor by intervcri- 
tiiiri of spar or qti.iilz, as the ores 
f< uiid 111 veins aie. Tin and iion 
miiic< are liei|iter.tly ol the kind here 
drsciibi:(l. I■:llge cntiie masses of 
on* lire soiuelimis found in the stony 
slraUi tl ii.ouiitnins. 'I'he-e aie loi- 
j>;i>]iej ly c.illcd cumul.iied veins, iie- 
can c Ihcii lei.i'th, lolativeij to their 
till iiith .and depth, in not tomulcr- 
i.'Ic b-'omc itmt.iiKCs .irc loeiiiioiud 
Ol ‘ r.tiic mi'iii'Uiii's I f iisi'd i-g ul ore, 
f- iicli i‘. Ihe iimniit.iiij 'i ii^'e g in Smo- 
Int..], .tOd -uch .!tc tlu' niomitaiiis of 
Kcriinai.i'a ami l,ui>sjv.iiu, ,ti li.ip- 
la:id,~tho loimei ot uluch is 1 lOi) 
• '•rc'ics long, and Ih'O perch'-- hioad. 
'Eiu-m* lu- iiiitaips coiisi-t 111 irouoie. 
Ji.isily and ch.elsy, metals aii'l ores 
.'IP fmiiiil ill ol.lotiir liacts, funning 
ir't-sci, called \cii!‘, whirli he in the 
“■itiiv ilrata cmi'iionn"’ moiirtaiiiB. 
Metals are piociired iioiu ores, hy 
kva^'liiTig, wasliiu', ami fii'inn. Ity 
we.shiiiff till- oil* allei it is reduced to 
powder, it is sepniarcd Irom - alts and 
other matter stduhh* in water. Jty 
w.-ibling the ores, or sulijectiiig them 
roino time to coiiMdeiahlc heat, ar¬ 
senic, sulphur, and other leatleis, aie 
dissipated, which if found with the 
metals, would greatly i»ijure their 
qu.ality, A very small poi‘tioii of sul¬ 
phur, united W'ith wrought iron, would 
tender it very brittle, and almost use- 
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1m 9. is that property by 

trhieh a motal may be hammered out 
into a broad leaf, without its parts 
separatinir asunder. No irietal is pos¬ 
sessed of such a degree uf malleabi¬ 
lity as gold, lienee we see, that not¬ 
withstanding the J^e.^t value of this 
metal, gold leaf may he made so thin, 
and afforded at a low price, and in 
the art of gilding is spread over a 
large Burfaee. Sib er is also capaiile 
of a great decree of malleabilitf'. The 
following list shews what metals in 
common use are lualleable, and the 
order in which tlioy po>sess that pro¬ 
perty. 

Gold T'latinum 

Silrer Lead 

Copper Zinc 

Tin lion. 

I>uetility is the property of metals, by 
whieh they niav be drawn out into 
wire.—of wliieii they are po-sesseJ in 
the fullownig ordei. 

tiolj r.*pper 

Silver Ziiie 

Tlatinum Tin 
Iron Le t'l. 

Wire-drawiiic, is the ."it uf drawing 
out long hais of r.i'til, by pulling it 
throiigli holes in :i [date of steel, or 
other 111 nietalln: rom|i<Mind. Tn order 


the metal, or, less correctly, the wire 
may he wound round a pin, and tlio 
number of tuins rounti‘d whieh make 
a gnen length. Wires are drawn 
siiuare and of otlier figures In their 
sector. Ill paitieular, they are drawn 
grooved, so th.it any small p.art will 
lorm the pinion nt a wateh or elaek- 
U'orli. As the violent aetion of the 
ilrawinir-plale ^cllde^^ the wiie hard 
and brittle, it i-! necessary to anneal 
It siweml times dining the course of 
drawing. Very small ho'es are iinida 
b\ lianinierliig up the laigei, and tha 
point, in lery thin wire, by rolling or 
ciiishing the end by a smooth hiir- 
nishing tool, upon a polished plate. 
Gold and silver wire is made of ey- 
liriiirieul meotsof "-ilver, covered over 
with a -km of gold, and thus drawn 
Biicees-ively ttiroiigti a vast iiiimlier 
ol hoi's, eacli smaller and smaller, 
till at K-l it IS hroiiglit to a fineness 
ewfedmg that of au hair That ad- 
niir.iMe duetilit) whieh makes one of 
th,* di-itinguishing elnaraetcrs of gold, 
is no where more conspicuous than 
in this gilt wire. A cylinder of 48 
ounces of liher, covered with a coat 
of gold only w'cighing one ounce, at 
J>r. Halley informs us, is usually 
drawn into a wiie, two yards of 
th.ll a wire may he d:a\vii, it is ic.pii- 1 wliicji weigh no more than one giain ; 
site tliat tlie inctal -honld liave coiim- 1 whence, 9S yards of the wire wcigli 


deiable tenaiity. tiol I, fiilver, iion, 
f.tei'1, copper, and theii compounds, 
are most rommoidv nsed in thv arts. 
The ]>ron"S is of lonsidcralile ‘■im- 
plicity,—A niimlici ol holes pi ogres- 
aively Fmallnr and smalle:, aic ina<lc 
in a plate of .steel, and the pointed 
vnd ot a bar of met.il being passed 
through one of them, is forcibly drawn 
by stiong pincers, so as to elongate 
It by the privssure arising fioiu the 


no inoic than 49 grains; and one 
single grain of gold eovcfi the 98 
ya:ds ; so that the tluuisandth part of 
a grain is above one-eighth of an inch 
long. He eIho. on computing the 
thickne«e of the rkin of gold, found it 
to b« part of an inch. Yet 

so perfectly does it cover the silver, 
that even a microscope docs not dis¬ 
cover any appeal ance of ths silver 
und-nieatli. Mr. llohault likewise 


creasetl 
to 


Tc-actioM ol the greatest Imh*. 'Ihis observes, that a like cylinder of silver 
13 the ware; and it is again (asseo ^yitii gold, two feet eight 

in hke inanner tlirniigh anothci ho e, an.l t„.„ 

& little Hiiiallcrf ami liy coTitniuuij; the jfi ririMimfcrciice, dnwn into ft 
process, the wire has its eiigth >«-: wire .TiJ.-200feet long,- 1 l.VJOb timet 
j ^ dinunishod former length. M. Hoyle relates, 

.-v veiy great degree. 1 he larijest, eight grains of gold covering fc 

wire in:iy be nearly an inch in diainc-,^.Urof silver, are commonly 
ter. and the smallest ever niade was! diawn into a wire 13.000 feet long, 
about the one-thousaiidlh paH-of an | Silver wire is the same with gold 
Jiich ; but It is said that silver wire wire, except that the hitter is gilt, or 
hM licon made une-fifteen-hiiridredth; covered with gold, and the other is 
of an Jtich in diameter. The size of, There arc also counterfeit gold 
these small wires may he ascertained , silver wires,—the first made of & 
Irom the weight of a known measure 1 r.yii„acr of copper silvered over, and 
of length, and the specific granty of] ihen covered with gold, and the so* 
%99 
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cond of a like rylinder of copper, ail* 
Tried over, and drawn throuj?!) the 
iron, after the same manner as pold 
and ^il\er M'irc. lii a&s «jrc ii drawn 
aff(M tlie same nvamicr as the former. 
(}l this tiieie are diviTs sizes, suited 
to the dilTnrent kinds of \vi»rk. 'I'lia 
finest ]» used Jor the stiiu^s of 
r'll iiisti nni-*nl«. a^ spinnet«», harpsi¬ 
chords, ni‘iii'ii-hurds, itc. The pin- 
m ikers ]i!vO\^ise u^e ^ast qiianTitieK 
of wire <>j make their pins of. Jion 
wiie is drawn of vaiitni-i si/es, from 
h.ilf an inch to oiie-ten^h of an inch 
diamctei. TliC fir-'t lr•)ll ihit runs 
from the stenr, wlieii nieltiiiK.- l)ein» 
the softest and toii^he^t, is proserved 
to m.ako -wire of. It will lie seen that 
gold and Mlver, in addition to tlieir 
greater lustie and iicauiy, are pos_ 
hoMod in the greatest, degree of the 
inojt valuald" propertie*—iinlleiihi- 
lity and diivlilitv. ttoid has al'-o this 
great advtaiitage, that it is not hails 
to lust, and eanuot ever lie dissolved 
1>Y the use of any one arid. If Iho 
nations of the world had thcrefoie 
nut employed it as a rirrtilating me- 
diiirn lit roininerc", it would have 
Tieeii still ol imieti gieatcr value th.'.u 
any oth-'r inetiil. filefals di'fnr from 
eaeli other iii the degree with whieh 
their p.aitides ailhere, or. as it is 
called, in tenacity, .according to the 
following order, 

iron CiiM 

('opper Ziiio 
TlriMiuni Till 
fhl'i’r Jvead, 

It would be It) 11 ') pm pose to sta*e, in 
pounds, ntid fractions ol a pound, 
what \V''iglits wiie of equal thi"knes9 
would «-iist,rni, as Mie results will ol- 
t"!! 1)0 e\fieinely varioiHi in (iifiereiit 
wires of tlo‘ ‘.nil'' n: dal. ivIctaN aie 
nil Hiiseei»rilile ul fii'iinlitv, or of be¬ 
ing meheJ hy heal, I'lit at verv dilfer- 
ont defrircsi ot lempei aluie. illeinivy, 
w'lieli 111 the Sievciest rn|d of iMiiter 
ill flussia, will'll the tbevinometer 
rinks to 40® below 0", becomes sol d, 
and is then mnllealilc like lead, but 
in our climate it is always in a iliiid 
Btatn. Till may bo easilv inelted in 
an iron spoon or crucible, over ,tbe 
fire, at a heat iibont ISO®, head re- 
qnirra a greater lieat, nr about 6.)0®. 
Zinc requires a lieat of about 700®, 
and antimony of bUO®. Silver, gold, 
and copper require a greater heat, 
liut may be nielted in a erucible over 
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a very strong* flre.~ or when a stream 
of air is forced from a powerful beU 
Iowa. A copper lialfpcniiy may be put 
into the fire, and hy blowing on it 
STith a common bcllowa, we may see 
it melted, and the metal iall in drops. 
It iswell known what prodiginud heat 
is required to fui^e iron in our fur¬ 
naces.. Va^t streams of air, by the 
operation o( powerful machinery, arc 
forced upon the tmrning charcoal, 
which®is thii- laised to a ino'.t violent 
bent. When an opening it made in 
the losver part ol the •'iijiiace, the 
inolted mi’tal riislies out in a stre.ini, 
and is received in Idrqe pans of iron 
lined with clay ; and it is poured into 
the moulds prepared for its recep. 
tinn. This is called cast ireij. Plati¬ 
num is most difficult of lustoii. Hence, 
a spoon made uf plalinuiii is very con¬ 
venient ill the melting of metals, as it 
sviil endure any degree of heat avIiicU 
iiijiyle applied. Plaliiiiim, and v,i- 
rions metal# of raie oeenrrciipe, may 
be fused Iiy lucatisuf an iiifl.atned ciu- 
reiit of o\yg*Mi and hyilrogeii, or by 
m‘.atis of the intense heat [ rodiieei 
by n ires from the opposite end# of a 
Voltaic ibilvanie liattery. At a lieat 
•'till gie.'iiep than svhat is iieee.sstary to 
render tliem fusilile, metals may be 
made to bceoiiie \oIatile, or rise in 
vapour. A littlejnercury placed in an 
iron spoon, or in a ciueiblc. and nut 
o’l the tire, soon rises m fume-, and Is 
dissipated. Artenie and rinc are reii- 
d.’red vol-itile bv a red heat. Hy 
Mii'.iiis of the he.it piudiiced in the f.- 
cus of a l.irgo burning-glass, gold and 
Sliver may be leiidered volatd''. Ths 
“peeilii: giaMtv of .scMTal of the ni*- 
tills IS an iollows, ^v'ater being the 
standard, and ^tated at 1. 


J'l.itinijiii fil'd 
fiold - - lU-:t 
Silver - - 10*5 
Copper - B'O 
Iron - - 7*H 

Tin - - - 7-3 

Lead - - ll’l 
filercury - 13'5 
Zinc - - T'O 
Bismuth - 9'8 

Aiitiniony - 6*7 

Arsenic - B'd 
Cobalt - - b'O 
Manganese 6-S 


It ought to 1)0 observed, that tho 
above can only be considered as the 
average i Sot io different pieces of 
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tlie name metal, the specific gravity 
will liC dlfiorviit, as uieltitig or huru- 
lurring a metal cauaca an alteration. 

M KTKoaiLlTK. Wee ^letolit^. 

MK'l'EUROLOGY is tin* applioa* 
tioii of natural plulosophy to the eoii- 
staiil or vai'ialle pheiioiiienu going on 
in the niaaa of the utnio»ph«>re. or at 
the surface of the omth, hy the gtne- 
ral action of natnrnl agents, surli aa 
heat, clertiieity, and magnetism. In 
it arc eompiehcuiled tlie iinoqval ilis- 
tiibutiun of heat upon the earth, the 
lau's of its lariatiiiiis in the diderent 
seasons of the year, the deeiiMi-e of 
deiisitv, and tlie jailing ol Ilieti'Di. 
pnaline ol the aliiio<ipiii>Tir -tiota .\t 
ditltMcnt heights, winds, eloud'-, logs, 
rain, unow’, hail, tliuiider, and water¬ 
spouts, I'm a long time al‘<o, in thiA 
scii’iire, were inrlinled all liiiiniiioii<i 
appeal anues, •■iieii us i am hows, halos, 
at pieseiit explained hy the seienee ot 
optics ; «o also weic the eoiiiet" nmv 
known to he teal he.i\enly noclies ; 
likewise fiu-halls wliieti aic now 
known to he leal solid hudn>, en¬ 
dowed with a vei> lapid iiinlioii of 
their ow ii, w’liieli fall siimctiinos on 
tlic eaitli when tln'V have exhausted 
then piopcr leloeitv in tiareisuig tiic 
atmosphere, 'f'hese plienonieiia have 
been withdiawii from metcoroiogy, 
as they hare lierome hetler known, 
hut theie aie still left to tins seietiee, 
otheis wiiieh perhajis have not moro 
eonnexion with it, on uerount of their 
cause being unknown ; such are the 
aiiioru lioreahs, and the relations of 
this jihciioiiieiioii with the direetion of 
the iiiagnelic needle. It is seen fiom 
this exposition, that many of the facts 
wliieli belong to iiieteoiulogy properly 
called, have been treated of sepa¬ 
rately 111 ditfereiit ].aits of this woik ; 
It will he siitheient, then to leeal 
them under the eminnoii point of view 
in wliieli no see them at piesent, and 
to enter inoie into del.iil with the rest, 
of winch w'c liave nut yet made spe- 
cial mention. f<ct us begin then with 
thu^p whicli relate to the general 
state of the globe. The diefributioii 
of heat at the RUiface of the o.irth. 
and below this surface at the little 
depths to which we can penetrate, 
appeals to depend solely on the mean 
annual height of the sup above the 
luirison, that is to say, on the latitude 
of tlie piaces. The temperature be¬ 
low ground ip evidently constant at 


every place ; it is highest of all under 
the equator when it rises to 2/ deg. 0 
of the I'Piitosiiiial thci inmncter, and 
decicases gradually in going towards 
the poles, where it f.illa to'zeio, or 
perhaps lielow it. 'i'ln* teiiipci at (ire 
of the atmo.'ipheie neer the »uil<u '0 of 
the eailli, cxpoiieiiets m pveiy | lace 
rm.eli greater vai atioiii*, wlnchpro- 
ilni-p alteio.ite ef‘,inge> of seasons, 
itnt these piM ionic useillatiuns ilis- 
app''ai at a snia'l depth, so that m 
cvi'i\ ]'la<'v‘ tlie mean ol all Ibe an- 
nnaJ Viii| ^ latnre is eeneialiy equal 
I'j the teoipeiature h< low gToiiinl ; by 
which mc.uis we in.iv deduce lii«> one 
otllosij ie-|i]ts limo the othei. It 
aUo, tluii III eveiy phiee the 
iijc.Lii tu the highest and the lowest 
tempci .itiircA is etiil the same .'is the 
[j’lcieding. Itiit w'llh an (M|iial lati¬ 
tude ttic .ihsoiute 'iLgree ot tiie mean 
tciripci'ittiiie s .11 iCb with the lieight. 
The geiiciul laws of the equilibriuiii 
of g.iseons masses heiiig applied to 
the atiiiospheie, shew* that the .strata 
which eoinpuBP it ought to diinimsU 
111 piopoitioii astliev are at a greater 
licnflu. The law ol this dceiease de- 
]ietuls on the teinjiciatine of the 
stiata, which cannot be dcternnnrd 
blit lioiri ohseivation. In tiic must 
usual state of tlic atinr^plierc, it is 
found that the temppiati'Ae deeieascs 
equally with the height, in all rli- 
iiKiles, it the teinpeiutiive at setting 
out he the same. Kut the law of this 
progicssion vaiies witli the jioint at 
Aviiich we set out; so that in the tem- 
peiute zones, for instance, according 
to the observation ol Saiissurp, it is 
III winter 2yo metres lor eaeli degree 
of the eeiites.'iii.il «eale, ami IdU me- 
tics in siiiniiier. There is, then, a 
height where this progiessive cooling 
attains the toim ol ice ; lienee, tha 
existence of eternal 'niwv on the high 
iiioiiiitains, and the Unequal ehwatioii 
of the point where it eoiniiieuces in 
di/lereiit olini.ites. 'I'he vertical de- 
eieasc of tlie temperature varies also 
witli the seasons, the exposure of 
places, or even w'itli tlie moie or less 
transparent state ut the sky, so that 
the only way ol knowing it with cer¬ 
tainty, is to make direct phservation. 
This Operation is not possible, except 
for the small heights to wliiclt we can 
reacli, but within these limits, when 
an attempt is made to determine it, 
w« may, aecordiflg to thp laws of tUo 
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equilibrium of ga^ei. calculate the 
decrease of density of the strata of 
the air, and deduct a formula, which 
cnaldes us to calculate the difference 
ol level tioni the hcij'lit^ of the haio- 
meter, and the tempciAiurcr. ob'served 
at trvu extreiniucci ol a column 
of air. ll U anccil^iiiicd of the bsi- 
lometer, thni it r arie» veiy liltle iii 
every piice hi. try ecu the tiopics, and 
oidy follimnijr a i effular diurnal pe¬ 
riod, whiUt Its oseillalioiis become 
jtre.itei' .iiid greater, .i.c<oidniit to tlu 
distance (lom the ei|ualor. This fact 
shesv', that lliere aie piodiiced einisi- 
derablc vaiiations in the ]ircssiire of 
the atiuo!i))lieie, whieli the eoluinit of 
mercury iiieasuies; but no eeitalii 
reason caii be iit-Mifiicd for tlioe va- i 
riations. l)n the UiUe-s ol (leneva and 
Neuichutel, and in gf»iu'i‘ul on all 
lar(>e lHke<>, is ulisened a pheuoiiie- 
iiciii winch appeals to be connected 
with the prccediiift ; which i.*, that 
souiotiines the waters all at once lise 
several feet in cintam points of their 
banks, and luiuain a longer or shorter 
time in this extraordinary statu of 
elevation. This ]ilieiioiiieiion is known 
ill Switzerland under the name of 
tlie seches. It may be presumed that 
it IS the accidental result ot a sudden 
inequality of the atmospheric pressure 
on diiieieiit points of the lake ; but if 
Bucli he tliu cause, it ought to shew 
itself in Us influence on the barome¬ 
ter, and to iriske it rise to unequal 
heights III til ‘ j-aiLS ol the lake wheic 
the waters nave an unet|ual level. 
IM. Viuichcr made a great number of 
olisenntions which appear to oon- 
lirin tins consequcnci'. In general, it 
is CN Kient that in a iiias.s su large and 
so moyeahlc as t'lc atmosphere, the 
sbghtC'it cautcs of agitation may pro¬ 
duce the gieaicst and most dui'ablc 
pcituibatioiis. It is evident, then, 
that like elferts ought to result from 
the .small local variations whieli hap- 
]icii in the tenipcratuie, and thatjlhe 
greatest and most constant ought to 
lesult from the annual motion of the 
sun from one side to the other of 
(H{uator, according as the uillucnce is | 
more or less powerful, which he cx- 
creisas upon thu earth and upon the 
atmosphere at different seasons. 
Such arc, probably, the most usual 
causes of these agitations, which 
'often continue a long time, and which ^ 
hr? produced in the atuiosphere« and i 
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are called winds. The greatest vet 
locity of wind which has been ob^ 
served, is about lU or r>U niidres a sCt 
nmd ; when it blows with this fury, 
it overturns houses, teais up trees, 
raincs the w'aros ol the sea, excites 
tempests, and takes the name of hur« 
rM'ane. Wilhm the tropics, arc oh* 
served regular winds which blow 
fiom oast to west, ami wdiich are 
called tiade winds. 'J'hey arc a uie- 
chai^ieal consequence of the constant 
presence of the sun above, tlie equa¬ 
torial regifnm. As lie warms tlio 
strata ol air in the torrid zone, he 
dilates tlii'iii aecordiiig as they are 
presented to his intliience by the mo¬ 
tion of the o.irtli. lie Ibrin.s also a 
kind of equatorial eipiator of air, 
higher than the rest of the atmos- 
plieie, of which the su]ierinr strata 
being no longer lateially supported, 
inu'>t fail off to the noith and south 
towuids thu poles. To cunipensate 
tliis. the cold stiat.i of air situated 
near tlie surface ol the polar regions, 
ouglit to blow towards tlie equator to 
leplacu those which arc home up; 
which to produee tw'o opposite cur¬ 
rents in the direction of the nieiidian. 
the one on high from the equator to¬ 
wards the pole, and the other below 
from the towards the equ.itor. 

Now the particles of air which com¬ 
pose the last current, have hut a vci y 
Birinll velocity of rotation, w'hieh is 
that of the parallel of the eutlli 
wiiich they have left, lii their piu- 
gress tovvaids the equator they arrive 
successively over other paiallels of 
which the velocity of rotation liom 
west to east is much muie rapid; 
they cannot, then, revolve so fast ns 
the points ol these parallels, and con¬ 
sequently when a vessel, a tree, a 
mountain, or any otlier ohstncle si¬ 
tuated in these latitudes in i evolving 
with the earth from W(>st to east, 
meets them, they must give a shock 
in ail opposite direction, that is to 
say from east to vvcot, with all timt 
W'hioh they want of velocilv. Siieli is 
the simple and natural explanation 
of the tiada winds. It is evident that 
the annual passage of the sun fi oni 
one side to the other of the equator, 
ought to prevent thcoi fiuin being ri¬ 
gorously directed in this plane at all 
times of the year ; accordingly, it is 
observed, that the direction on which 
, (bey Wow» varies ftbout four degrees 
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itfi pfioh of the equator. The in a ^reat niimher of cireumstancei 
fins'* whi-’h i>ro'lu<'C9 them ought, to aeeotnpniiy, if not to cause, the 
rviilcnlly. In art hcyniKl the tropirb, jirccipitatiori of watery vaiiour. We 
fld I e\.Mi in niir climates ; hut its cf- ilo not alMolutcly know how this nis- 
f/<i r lliere he much weaker, on engagement takes place; it is said 
tiemnjiil ol the (limiiiishi’il h'-at of the that it never hails in nmlcr, and 
snti, iMi I of the smaller liftereiice of that it never thunders n hen it snows ; 
•i!ie v.’l.ici*Li'»s of lotalion. Alsu this hut inore eoircct ohsci \ntiou has 
o.ifi-t i^ ;;eiietMlly ciineealed liy aeei- shewn, that experience falsifies must 
*!■ nt.il ^aliatinn*-. it is not seen also of the^e afiserUons, Areuriiing to 
ill'■ert'iin se.is, althmigli situated un- an ohservatiim made in Kiiglaiul, if 
d.T the lioples, on aeeount oft tlie two vessuls of eijua] cNtent ho ex* 
'vhtila whieh the heat ol the sun ex- posed at difiereiit hciglits. and tlic 
»">v« on the nei;'hhiiiiriiig 1111(1?. Such ijuawfity of water which falls into 
i’.’.e the loe.il and regulir winds n liieh them during any cousiderahlc time, 
aie called monsoons in the Indian for inst.mee, a ye:ir, he iuea<urcd, it 
seas, la stmlvinii the laws ot evapo- is found that tlie vcs-iol at the greater 
ration, it nniy !»e seen that a limited height receives less water. Tins 
sjpaee, whether empty, or idled with 'e<'in<» to point out that the drops of 
any gas, I'aimut contain at e%ery rain become larger as they fall by the 
tempeiature hut a certain qn intity of pnn’ipuation of tlie watery vapours 
water under the form ol iii\i-ihle which they eneoiinter; and that m 
vapour. But watei may also exist loweiing ilic tcinpeiature, of the 
in the an in another state nmler space which they traverse, lliey cause 
Mhich it heeomes vi«ihle, lonning these vapours to precipitate more 
fogs .and elond^. Then, according to abundantly. This experiment re- 
the ohs«'i\atioii 9 of S'iiis-u.e, it ap- peated at the Oliservatory .it PAri":, 
pp.ars tliiit it i« in hollow vesicles, gave the same result. A necessary 
sufficiently light to lhi.it; heeU in the consequence is, th it in general, moie 
air ; and, indeed, as .M. Laplace has r.iin falls in the vallies than on the 
Tciy well observed, if the wjvtpiv en- hdl'. I say in general, hccause ex- 
Tclope be red need to an extreme penment “heivs, sometimes, oppositu 
thinness, the capill.iry attraction results. The distrihiitiun of lain in 
which it exi'its upon itself at its sur- the different seasons of the year va- 
laee, must be infinitely weaker tlian ries according to the places, and ac- 
iii its onlin.iry state, and consequently cordiiiir to the climates. The law of 
it may also, by heiiig less coinprosicd. mean periods which this phenomena 
have a niiicli less density. But it is follows in each place, deserves to be 
veiy difficult to conceive what power oliseived by ttiohc who inhabit it, he- 
nan thus reunite .and loiin, sometimes cause it may .afford them U'jcfiil kijow- 
all at once in certain parts of space, ledge in eoudueting their aguciiltnrc, 
collcctioiia of these particles so clearly Oetaclied clouils are smnelinies seen 
limited as the clouds noiiietimea ap- to appear to descend in the form of a 
pear to he; and it i.s difficult to eon- tunnel, to the ‘iiirfaec of the earth 
ceive how It is possible that the winds and of tlie sea. Commonly tld.s phe- 
sliould hear them along without dis- nonieimn is caused by a colnimi of 
uniting them. Wlien watciy vapour« air wliirlnig lound upon itsell with 
after having ussamed this form, come eoiisideiable velocity as by tlie suction 
nearer to each other and Miiitc. in li- ot Aicliimedes' screw, water, and even 
quid drops, they fall and form rain, solid bodies. Often, lightning and 
It this precipitation be made at a thunder are seen to runic out of these 
Biiflieiontly low temperature, the va- coUiraiis. If they pass a ship, thuv 
pour freezes as it f,ills and becomes twist its sails and its masts, ami 
snow. A sufficiently great number make it whiil about. Bomctiinea 
ot observations and plausible indue- they break and inundate with a de- 
tions, led Volta to think th.tt hail is luge of water. Sailors, therefore, 
nothing else hut drops of riiin a long arc much afraid ot these meteors; 
lime tossed about at a low tempi ra- and ivhen they perceive them at a 
lure between two electrical clouds in distance upon the sea, they attempt 
opposite directions. In general, the to break tivem by discharging cannon, 
vmlopemeut of clectrieity appoarsiU is very di^dculti not to say iuipos- 
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bfblr, to Ascertain precisely by 
the laws of merlianirs only, how 
tbe<o terrible whiilwinds can be 
fornied. It remains to give some par. 
tii'uiurs of a pbeinmuMitm whirh, per¬ 
haps has not the least connexion 
with the prcccrling, although usually 
classi'd with inetriuoldgy, weinuaiitlic 
am Ota hoiealts. Wheu this plieuo- 
inciioii is complete, it appears uiiilor 
the lot in of a luininous arc, or rather 
Ilf the sci'iniMit ot a ciii-lc, situated 
All till* side of the heavens towaids 
the ]io1i', and Ironi which great r:i- 
dintiiiiis Ilf light emanate at intcivals, 
which, when thev remain long enough 
to 1)0 seen several toicthci, appear 
:*s an,*! of great elides, which seem 
to moot at the same point of the hea- 
The iMiise of this ]ihenomenon 
N totalK unknown, and can only he 
cinijcitiired. It appears onlj, that 
it has a direct or indiiect lelation to 
tlie niagiietisin of the elohe ; tor it is 
geiieially ohsened that when it take* 
place, tlio manietie needle feels sud¬ 
den and iircgular agitations, which 
have been called wandciings. Jlc- 
sides, acrordiiig to a very curious re¬ 
mark of Ml. l>alti)n, tlie suniinit of 
the aic seen from evt'iv place, seems 
directed in the inagnrtii: meridian of 
that place. For Mr. Dalton obscived 
this a^reemcat in cveiy aiiroia bo¬ 
realis, nt which he s.iiv n eoniplete 
are ; and it is seen fumi the aneiciil 
nli»rrvatiniis of Maraldi, that it was 
the same i.i hia lime, although the di¬ 
rection ot the iii.agnetic meridian has 
coijeidcialily changed since tliat pe¬ 
riod. Lastiv, an auror.a borealis oh- 
seivcd nt Paris, February 1st, 1817, 
presentfd to M. Arago, exactly the 
same agreement. According to Mi. 
]>altiin, the position of tlie point of 
concoiiisc of the in\«, should also 
h:i*e a constant ndalion with the di¬ 
rection of the magnetic loree"i, for il 
should coiri"^pinid in eacli place to 
the diicctioii of tlial resulting Irom 
these Inrces and the dip of the needle. 
Theie was no oppoitunit\ of observ¬ 
ing this in tlie last aurora borealis at 
P.iris, heeaiise the streains ol light 
wci e not united. He liow it may, the 
coincideiicc only of the diicction i-, 
very remnrki.hle; and thus, as M. 
Ar.igo judiciously notices, it must be 
according to this, that tlie aurora bo¬ 
realis is .1 plicLomciion of poRition, 
like the raiiiboWj ut which cacli seeq 
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Ills own apart, because otherwise th» 
direction of the magnetic meridian 
being different indiftVrent places, and 
not conveying, like the niciidians in 
the licavcits, towards one point, it 
would not be possible that one object 
only “himld present itself to each ob¬ 
server following his own meridian. 
This paitirular, thcrefuro, ought to 
be eonsidcied as one of the lunda- 
meutal conditions svhich must be sa- 
tisfiei! in any attempt made to ex¬ 
plain the physical cause, w'hy tlie au¬ 
rora borealis is produced. This Mr. 
Dalton has attempted in a work en¬ 
titled ‘■Meteorological Observations." 
Hut notwithstanding the skill of this 
ingenious philosopher, it appeal .stu 
us that the particulars of this pheno¬ 
menon have not yet been siiflicienlly 
fixed to oiialile us to anivc at its 
real cause, it is not the north 
pole oiiIy, which offers these luminous 
appearances, they are obseived, also, 
towards the south pole on advancing 
into the ojipnsile heniisplierc. This 
IS, then, an am ora iiustialis like the 
aui ora (o'rcalis, and Cook often ob¬ 
served this phenomenon in his \or- 
ages. We «hall conclude this suin- 
iiiary of meteorology, by recommend¬ 
ing an important applicntioii which 
has been made, of the laws ot the 
geography ot plants, to tlie mesisura 
ot the mean heal of places. Hveiy 
vegetable c.iii live only in eertaiu 
lixed limits of teiJJper.slurc, and the 
appi'iinch of these limits is marked by 
the vegetation becoiiiitig more or 
lessdmoping. The aspect of vegeta- 
Ides in eveiy country, offers them a 
sort of li\iiig tlierinometor, which 
points out to the traveller the medium 
of the annual tomperaturos, and their 
extremes. VV'p inav see tbo pijii(iple!i 
nl this useliil application in the work 
of M. llumboldl, entitled *• De Distil- 
butiiine (icographica Flaittaruin," 
And Air. Van Hui.h initde gooii use of 
it in Ins tiavels in Daplaiid. 

MlAS.MATA. Vapours o) effluTia 
whirh I roduec a baiiofiil effect on the 
human frame, Imt ot which the cbo- 
micil nature is unkiiou'ii. 

MICA, derives its name from tha 
Latin mtcann, glitteiing. It itkiiowu 
I'M the substance called Muscovy 
glass, and has a S|ilent1cnt lustre. It 
consists of very thin leaves or lamiitw, 
which iiuay be rasi'v separated with 
a knife, 'f'hc idatca ttre elastic 
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by ivliich it may 1)0 diatinguiahed other sugar, Ft contains au acid 
frnrii the mineral called tale. Tlie frequently called the sarcho-Iaetir ; 
thin plates arc tiansparcnt. The and, as it is «‘(timnoii tn nil iiuu ilagi' 
colours of the thick plates arc yellow, nous luidies, !•> also rulh'd mucif acid. 

f ['iey, hlaekish green, wliitei and —In reeard to the quantitv of sugar 
iiown. The stitfare inav ho sri atrhed eontaincd, tlic dilTorant kinds of milk 
tMth a kfiito: it incU-'into an onainel which have been examined, lank ns 
with the hlmv-pipu: it is lardy met lollow's : — iiiaio’». womaii’h, ass’s. 


k itli (Tystallizo'l. I 

MICA-KliATB, consists of silica, | 

niic.n. nii<l oxhie of iimi. 

MIl^MITK, suli-spenes of dobimife. 

IVlIJdv. This is a fluid secreted in 
the peculiar vessels of females of' 
the hniiKiii species, qiiadi iipcds, and 
^■ct:lceo^ls annnnis, and destined lor 
the |MM'p<i»c ol nourishing their young. 
If le!t to spoiitaneouo ilccoinjiositioii, 
pa 'scs thioiigh the vinous, ai'Ctou‘-, 
and putiefactivc feimciilations. It 
yields, however, hut liUlc alcohol in 
this way 'I'hc T.iitnrs, s\ho ohtnin 
a spirit callnl koumiss from niiircs’ 
milk, uselaige quuntitios ol iiulk at 
a lime, and agitate it fiequently. To 
inrier.se the fciinciitation, they add 
a sixth pint ot watci, nu eighth of 
the sourest cows milk they can get. 
01 a siiiallet puition ot koumiss aU 
re.ariy preiiaied. Tliey cover the, 
vessel With a doth, and let it stand 
tweiitv-loiiv hours ; then beat it with 
a stick ; mix tlie thicker and thinner 
paits wliirh have sepalated: they 
then let it i<t:tud othci twenty-lour 
hours in a nairowcr vessel, and repeat 
the heating till the liquor is p-i- 
ferlly hojiiogeiieous.—Tliis liquor will 
keep well foi some mouths in a close 
vessel, and in a cold pkice, hut must 
he well beaten an 1 shaken every time 
it is used. They sonn times extinct 
a spirit from it by distiliatiun. The 
Arabs and the Till kx prepare a simi¬ 
lar liquor.—^Tlie sarehiirine suhstaneo, 
upon wliieh the ferineiitalioii d'-pends, 
remains in the whey alt>'i the curd i<. 
srpaiated in tn.aking cheese. Tins 
is prepsired in the large way in Swnt- 
zeiiand, by evapuiatiou. for medicinal 
purposes. When evaporated to the 
eoiisi-tPiicc of bon.ey, it is poured in 
proper innulds, ami expo.-ed to diy in 
the sun. If this criulo sugar of milk 
he dissolved iii water, clarified witli 
whites of eggs, and evaporated to the 
consistence of svrup, while ciy^tals 
arc obtiuncd.—This sugar has a faint 
saceharine taste, is soluble in thicc 
or four paits of water, and yieldi by 
distillation the same products with 
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goats, sheep’s, ami cow's. As to quan¬ 
tity of whey, they i auk .—male's, 
woiiiau's, cov\ go.il’s, sheep’s.—As 
to eicarii •—‘^lieop's. woman’s, goat's, 
coiv’s, ass's, mare's.—As tohullci :— 
bhe.ep's, goat's, cow's, wimiaii's.—As 
to eJieese :—sheeps, go it’*', cow’s, 
asB's, woman’s, m.ire’-.. - (,’reain of 
spocihc gravity, 1 niil ; accoiiling to 
Iterzeliiis, consists ol bnttpr 4’r>, 
cheese ri’.'i, whey U':?. —Whey leddeiia 
vcg-'tahli* hlnes lioin the picseiu e of 
lactic acid.—One tliousaiid parts of 
milk am said to eonsisl ol— 
rind .... •:«! _ 

Sugar of milk - - - H-'i — 

Aturidte of potash - - 1/0 

Thosphate of ditto - - 0 25 

Lactic acid, acetate of pot-1 

asl), with a little lactic > 6 00 

ot iron i 

Water - - . . yoR ^5 

JOOU 00 

MILK QUARTZ.—See ih/a/tn. 

MINRllALOL'Y, that liiamh of 
knowledge, tlio olijcct of which is to 
describe, ^•l^■ngmxe. and classilv, and 
explain, the use of the ditfeieiit oh. 
jects of inorganic matter. As tlio 
gii'ator pait of these aio extracted 
fioiii the e.irth by mining, they have 
been named niiueials. 

JllNEllAliS. All mineral produc¬ 
tions are cuiiipielieiided in four 
classes : \ ix. the earthy, or the stones; 
the saline, or the salts ; the iiiAam- 
mahlc, as sulphurs, &e.; and the 
me*alb, or metallic ores. 

livery substance not po^-sessing 
organi'/atinn, or not the immediate 
product of some organr/.ed hodv, be¬ 
longs to the mineral kingdom. Among 
the vast v.ariety of minerals which 
ilcmand the .attention, and exereise 
the ingenuity of the ehoinist and tho 
manuiaetnrer, some are compounded 
in such piitiriplcs, and foimed under 
such rirciimstaiiccs and situ.atinns in 
the eaith, as to he with difliciiltY dis¬ 
tinguished, without recurring to the 
test of experiment. Others arc form¬ 
ed with cousidcrablp regularity ai to 
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the proportion of thoir principlr!i, 
their colour, fraeturo, specific gra- 
vltvi ami ci-ystallizeil figure. 

Till* hc^t system fur the rlassifi- 
cation of mineralH notices the ex¬ 
ternal ehniaeters, an»l the coiiiiiOTicnt 
pairs. The componenr parts or prin- 
ei])! 's of mine! aK, alford the great 
o<itlines for eliissing them as species 
an.I varieties ; and their external ap¬ 
peal.inccs, when not sufficiently de- 
ei Ive to ihe observer, will always 
point out the experiinentM hyuhieh 
to :l^e.')t.lm their ]il.iee. The modern 

stems of Iteigmin, Kirw.ui, <Miap- 
till, Sehineisser, and HahiuKtoii, aic 
founded on thrse ronsiderations. 

The system ol llaiiv has four 
classes. Tlip ln«.t coii-i'.ts of siih- 
stances eoniposed of an aeid united 
to an e.xrth. or alkali, and sometime# 
to Iioth. The second includes only 
c.aithy suhstanccs, sometime^ com- 
hiiied with an alkali ; it eonstltutes 
the siliceous genus of otlier systems. 
The third eoiuprelieuds eornbiislihle 
substances, not metals. Ttie metals 
foriii the fourth class, divided into 
three ordeis, characterized by their 
difleront degrees of oxydation. To 
these classes there are tiirce appen¬ 
dices. The first contains those sub¬ 
stances whose nature is not suffi¬ 
ciently known to Iiave their places 
accurately assigned ; the second, in¬ 
cludes aggregates of dilTercnt mineral 
suhstaiftcs ; and the third is devoted 
to the consideration of vulcanic pro- 
ducts. 

The system of Brongniarl in¬ 
cludes suhstaiieca nut treated of by 
writers on mineralogy ; and has five 
classes. The fiist contains those* sub¬ 
stances (exidnding the metals) com¬ 
bined With oxygen. It contains two 
orders ; the first including air and 
water, and the second the acids. The 
second ticats of '•nline bodies, and 
comprcIiiMids the alkalino and ekrthv 
salts. I'hc third contains the liar»i, 
the magnesian, and the argillaceous 
stones. The foiiilh contains the oom- 
bustible substances, eoinpound aud 
simple. The fifth includes nielals, 
neparated into the brittle and the duc¬ 
tile. 

The system of Home de Idsle 
has three classes; the flist contains 
salino crystals; the second, stony 
crystals; and the third, metallic and 
■emi-metaUie crystals, lie first dl- 
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reeled th4 attention of mineralogi.sts 
to the particular form of crystals, of 
which he cnunienites the hillowing 
speeb’s :—1. Tetrac.lron. 2. ('ube. 
3. Oetaiblron. 4. l*arallelopiped. 5. 
ilhoinholdal octaedron, and G. Dode- 
cadrliun, with triangii1:ir ])1aneg. IJc 
considered all minerals agreeing in 
crystallization, Iniriliioas, and specific 
gravity, as belonging to the same 
spee.ies. 

The* system of Werner is ar-^ 
ranged, according to the rharacten 
of miner.ils, under four divi-ious; 
the external, the internal or rhemicul, 
the physical, and the empirical. To 
the first belong the external cfiarar- 
ters, drawn funn propeitiea obvious 
to the senses, as colour, bi'.tre, trails 
pareiicr, fonii, textiiic, hardness, .and 
specific gravity ; to the second, thos 
derived from the eiiemienl connposi- 
tion, or discovered by any eheniical 
change ol the mineral; to the third 
arc refened those characters alfiinled 
by certain physical pioperties, as 
electricity or nugnetisin ; and to the 
fuarth, a few characters derived from 
circiimstaiiecs frequently observed 
with regard to the mineral, as tho 
place where it is found, or the mine¬ 
ral by which it is usually accompa¬ 
nied. 

MINERAL CAOUTCHOUC.—See 
Caoutchouc, 

MINERA h CHXRCOAL. — Sea 
Charcoal. 

MOLYBDENUM. A metal which 
has not yet been reduced into maises 
of aiiv lu.agnit'ide ; but has been ob¬ 
tained only in small separate glolmlcs, 
in a blackish brilliant mass. Thia 
may be elTected by making its acid 
into a paste with oil, bedding it in 
charcoal in a crucilile, and exposing 
it to an intense lieat. The globules 
are grey, brittle, and extremely in¬ 
fusible. fly heat It is eoiiverted into 
a w'liltc oxide, which rises in brilliant 
nccdle-fonned flowers, like those of 
antimony. Nitric acid readily oy- 
idi/es and aeidilics the metal. Nitre 
detoiiiites with it, and tiie remaining 
alkali ei>mbiiies with its oxide. Mo¬ 
lybdenum unites with several of the 
metals, and forms biittle or friabla 
compounds. No add acts on it but 
the nitric and niti oniurjatic. Several 
acids act on its oxide, and afford bluo 
solutions. 

MOLYBDIC ACID. If the native 
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pi'pcipitated itself, and such a mass of 
CAi’tli and stones ruslied at once into 
til'* lake of Lawertz, althoiigli live 
iniliH distant, that one end of ic wms 
lilli'd lip, and a yi'odigioii<< w.ive p:i><.s- 
iii^ I'ompk'tely over the inland of 
SrliNvanan, seventy leet aliove the 
Ti'Ki.il level of tlio water, ovoi vvlielined 
the npposittt shore, and ii'i it returned, 
swept away into the lake many 
lioii^eri ot the inlialiitauto. Another 
aceidcntof the same ktnd oeemred in 
I8i)l, on the lake of Lueei ue, u hen 
cloven persons were drowned at a 
▼illiiffe on the opi»osite side of the 
lake, by a wave i aised hy a falling 
nnss. A more tretnendmis ealamity 
was threatciiud hy the iiioiintani RiK* 
hi, in 1793 , near the same lake. In 
the spring of that year, lorifritudinal. 
cracks or crevices appeared in the 
verpendieiilar trmit of tiie fli^rhi. 
Itefiire day on tin; Ifith of July, the 
iiihahitanrs were awakened hy strange 
noises, and soon ohaerved a stream of 
mud, a mile wide, and lifty 01 ■'isty 
feet hiith, eoininif: <lown upon tlicin ; 
hut as it travelled very shovly, they 
had time to take can'ol iheir move¬ 
ables. Like a stream of lava it o\ei> 
topped and erushed down houses, 
walls, and every aititieial ohstaele in 
its way. and flowing dining a nhole 
fortiiUht, coveted a }(rcat pait of the 
country with a bed of feriuiriooiis 
clay, w'liieh tlie loiif; appIiiMlioii of 
liidiisti ious labour is only hepiiming' 
to render pioJuetive. Doubtless,this 
clay intcrvi'ninjr between strata of 
Toek, ami softened l>y tlie accidental 
inti'odaetion of sprintrs, was pressed 
out by tlie supcrineiinibent wciifht of 
2000 or 3(i00 porpeiidiculiu' loot of 
iiiountaiii. The eiirth> stiatiim beiiif; 
thus rcinove'l, it is to be hoped that j 
all danifcr ot the fall oi the Highi is 
removed. 

MUCIC AdlD. This ocid has been 
generally knowm by the name of mc- 
c/toiactic, because it was first ob* 
tallied from sii^rar of milk ; but as all 
the gums appear to alford it, and the 
principal acid in sugar of milk is the 
oxalic, ehciiiista in geneial now dis¬ 
tinguish it hy the iianii! of inucic acid. 
It was discovered by Schccle. Having 
poured twelve ounces of diluted nitric 
acid on four ounces of powdered su¬ 
gar of milk. In a glass retort on a 
sand bath, the mixture became gra¬ 
dually hot, and at length effervcBced 


violently, and continued to do so for 
a considerable thcie aftei the retort 
was taken fioin the lire. It i'> neces¬ 
sary rhereloic to use a huge leturt, 
ami mil to lute the lecciNcr tnu tight. 
'I'hc ellei vescciice having tr-arly suli- 
sided, ttie letiiit was again placed ou 
l!ie sand hi*at, and the iiitne and dis¬ 
tilled oil, till the mass ha.l an^itired a 
yellowisli eoloui. This exhibiting no 
crystals, oigliL ounces more ot rliu 
same acid were added, and the distil¬ 
lation repeated till tlw yellow' euloiir 
III the iliiid disappeared. As the Iluid 
was inspissated hy cooling, it was 
re-dissolved in eight uiinees uf water, 
and hiteied. The hltered liquor held 
oxalic acid ill solution, and seven 
draeliiiis and a half ot white powder 
leiiiaiiied on the liltei. Tins powder 
was the acid under eonsideratioii. If 
one part of gum be heated gently 
with tw’o of nitiic acid, till a siiinll 
quantity ot nitrous gas and of carbo 
iiie acid disengaged, tlie dksolved 
mass will deposit on eooliiig the inii- 
cic iieid. Aeeording to roureroy and 
Vauqiielii), ililfereiit gums yield from 
11 to 2o hundredths of this acid. This 
pulverulent aeid is soluble in about 
(iU parts of hut water, and by cooling, 
a luuitl) I art separates in small shin¬ 
ing scales, tliat grow white in thu 
air. It decomposes ttie muriate of 
hai ytes, and both the nitrate and ntu- 
liate of lime. It acts very little on 
tlie iiietiiis, hut forms with their ox¬ 
ides salts scareely soluble. It prcci- 
liitiites the nitr-ites of silver, lead, 
and iiiereiiry. With potash it furiiis 
a salt suliililc in eight parts uf boiling 
w'Hter, and erystallizeablc by eooliiig, 
'fhat ol soda requires but live parts 
of water, and is eiiually crystalliz- 
able. Jlotli these salts are still more 
soluble when the acid is in execss. 
That ul anitiionla is deprived uf its 
base hy heat. The salts of barytes, 
lime, and magnesia, arc nearly iuao 
luble 

MUCILAHE, inu.st be col 1 ^idered as 
a variety of gum. It agrees with it 
ill most of its imiiortant properties, 
but seems to have less attraetiou for 
w'ater. When gum and mucilage are 
dissolved together in water, mucilage 
may be sepurated by means of sul 
phiirio acid. Mueilage may be pro 
cured from linseed, iroin the bulbs of 
hyacinth, from the leaves of marsh 
inoliowB, from several of the licheuH 
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and other teactahle suhntaneei. Gum 
arabic, aceoruinfrto MM. Gay, Lusiac, 
and Hcnard, routains 

Carbon, 42'23 

Oxygen, SO'Sl 

Hydrogen, 6*93 

lOO'UU 

j\ll the varieties of gum and inueil- 
ago ari' nutritioiiH as fmxl. They arc 
cinployod in soni«; of the art!*, partl- 
ctiliirly carn'o-pi'inting. Till lately, 
in this* country, the oalico-prlntcra 
iiMcd gum arabie, ))iit niaiiv of thorn, 
at the itui'i'ostiun of Loid Duiidoiiald, 
iiovr employ the inucilagc from 11- 

choiiB. 

MtJCTJS. Thix, according to Dr. 
IloMtock, is* one of the piiinary animal 
fliiidR, pot fcctly distinct from golutiiio. 
The siiltat'otatc of load does not af¬ 
fect gelatin ; on the other hand, tan¬ 
nin, which 19 a delic.ate teat of gela¬ 
tin, docs not alfoct mucus. Itoth 
these ro agents, however, precipitate 
■albuinon ; hut tito uxymuriate ol incr- 
«ui‘v, which will indicate the presence 
nt alhuiiif'ii dissolved :ii 2iK)0 parts of 
Water, piecipitates neither mucus nor 
gelatin. Tfiii» we have tliree distinet 
and delii-ate t-’sts for these three dif- 
f*!rein ]iniiei|iles, Oiun appears to 
res.Miililc mucus in its propeitie*. 
One ciai’.i of gum arabic, dissolved in 
200 ul w’atei, was not affeete*! bv oxv- 
munate <if meieury, or hy tamiiii, hut 
w.is ;iiim;'(liatcl> prccij)ilatcd by ‘■uh- 
acetr»*e of Ic.ad. 

MlJFyiil!. A small eartbeii oven, 
made and sold hy the cnn-ihle n anii- 
lactureis. It is to be tix'*d in a fur- 
iiace, and is useful fur capcllation, 
and other processes which dciiiaiid 
access ol air. 

MURIAtTTE. Gyp-nm. 

MUIUATBS. Compounds of the 
muriatic acid, and ariditlalde bases. 

MURIATIC ACIR. When equal 
volumes of hydrogen and eliloriiie 
gases arc mixed and exposed to light, 
thev eomhitic and piodnec a sour 
compound commoiilv called muriatic 
acid gas, or in cnnhinnity to more 
modern nomeiicUturc, hydrochloric 
acid gas. The best mode of shew'ing 
the composition of muriatic acid, is 
to introduce into a small hut strong 
glass vessel, a mixture of the two 
gases, and to inflame them by the 
electric spark, no change of volume 
fcnsucs, and muriatic gas results. 
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Muriatid Add may be decomposed hy 
the action of several of the metals. 
Potassium, for Instance, absorbs the 
chlorine, and the hydrogen is evolved 
and muriatic acid gas thus attords 
^ half its volume of hydrogen. Muria¬ 
tic acid m.ay also rciidilv lie procured 
Ity acting upon common Siilt hy sul- 
phiiric acid, the evolved gas must he 
received over mercury. It was fust 
obtained puie by Rr. Priotlv, but 
its composition w'ns discuvor<>d by 
ScheeIo;fi*anil has since been most 
aldy investigated hv l)av>'. Muriatic 
acid gas extinguishes flame. Its spe¬ 
cific gravity, cninfiarcd w'lth hydro¬ 
gen, is ■— 17'2!i. 100 cubic inches 
39*5 grain*. Muriatic acid gas is 
greedily absorbed by water, wbicli 
takes up 480 times its l>ulk, and has 
its specific gravity increased from I. 
to 1-210. 'I'hus dissolved in water, it 
lorms the liquid miuiatie acid or spi¬ 
rit of salt, and may easily lie procured 
hy dislillhig a mixture of dilute sul¬ 
phuric acid and cnininon salt, as di¬ 
rected in the J,ondon PIianiiacopuMi. 
The most economical proportion*, are 
.12 paits of salt and 22 ol sulphii .c 
acid diluted svitli one-t:.iid its wei ' t 
of water. The retort coiiti'iiiing 
fliesc ingredients, may be luted on to 
■i vei'civcr containing twice the quan¬ 
tity of w-atcr uf^crl in diUiting tlvo sul- 
phiiiic acid, and the distill.-itioii car- 
nod on in a ssaml-hatli. Whe-i the li¬ 
quid ari l is piiic, it i« perfectly i-n- 
lonrlessj Imt it gcn/'rallv li.i* a m'IIow 
! iue ari:.ing Jroiii .n, httlo iron. When 
heated the gas<*ous aci.l is evolved. 
Tlie Kiiglish maiuifactuievs use iron 
Stills for tliisdislillntlon, with eartlien 
heads : the ]<hilo^o'pliical chemist, ill 
making the arid of commerce, will, 
iloiil)tle«s, piefcr glass. Pive p.'irts, 
hy weight, of strong sulphmic arid 
are to be added 1o six of decrepitated 
sea salt, in n. rctoit, the upper part 
of wliicit is funiislicd with a tube or 
neck, throiigli wliich the acid is to he 
poured njion the salt. Tlie aperture 
of this tube must he dosed with a 
ground stopper immediately after the 
pouring. The sulphuric acid Imnie- 
niatcly comluncs with the alkali, and 
expels the muriatic acid in the form 
of a peculiar air, wliich Is rapidly 
absorbed by water. As this eoinbiii 
ation and discngagerociit takes plaeo 
without the application of heat, and 
the aerial fluid escapee very rapidly, 
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it iii necessary to arranee and lute 
the vessels together before the sul¬ 
phuric acid is added, and not to make 
any lire in the lurnacc until the dis¬ 
engagement begins to slacken ; at 
which time it miist be very gradually 
raised. Before the modem iinprove- 
ments in chemistry wei'o made, a 
great part of the acid eseaped for 
want of water to combine with ; but 
by the use of Wnolle's apparatu«. 
in the process, tiie acid air ,is made 
to ])ass tliroiigh water, ig which 
it Is nearly condensed, and foiins mii- 
liatic acid of double the weiglit of 
the viratcr, thungb the Inilk of this 
fluid is increased une-hall only. Thu 
acid condensed in the hrst rJjceiver, 
which contains no w.iter. is of a yel¬ 
low colour, arising truiu the impuri¬ 
ties ot the salt. The marine acid in 
roiimieice has a straw eolonr: but 
this is owing to accidental iiiipuiity ; 
for it does nut oldain in tiie acid pio- 
diicrd l»y tiie iiii])regnatinn of water 
with the aerilorni acid. The muria¬ 
tic acid i^oneof those longest known, 
and some of its rum|iouiids are among 
those salts with win'll we aic most 
familiar. The iiiuiiates, when in a 
state nt dryness, aie actually chlo¬ 
rides, consisting of cliloiine and the 
nictai; imt iiioistiire iiiaken them in¬ 
stantly pU'-s to the slate ot muriates. 
Till' muriaU' of bari/ft^a cry'>tallues 
in tables bevelleil at the edges, or in 
octaedral pyramids applied liasc to 
base, it is soluble in five paits ot 
M-ater at 60 deg., in still le.ss at a 
boiling beat, and also in alcohol. It 
is not altered in tlio air. and hut 
partly docoinposalile by heat. The 
sulpbiiiic acid separates its base; 
aii«l the alkaline cartiunates and snl- 
pbates deconipuse it by double affi¬ 
nity. It is tiest prepared by dissolv¬ 
ing the carbonate in dilute muriatic 
acid ; and if contaminated witli iron 
or lend, which ocea.sionally happens, 
these may be separated liy the addi¬ 
tion of a .small f|iiantlty of liipiid am¬ 
monia, or bv boiling and stirring the 
solution with a little barytes. 51 r. 
(•nettling reeninmeiids to prepare it 
Irom the sulpliatc of barytes: eight 
parts of wilieb, in fine powder, are 
to he mixed with two ol ninriatr of 
soda, and one of charcoal powder. 
Tills is to be pressed hard into a 
He«sian crucible, anil exposed for an 
bpitr and a half tu a r^d heat in a 
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wind furnace. The cold mass, being 
powdered, is to be boiled a miniite or 
two in sixteen parts of water, and 
then filtered. To this lh|uor niuriath; 
arid is to be added by little and little, 
till .“ulphurctted hvilrogen ceases to 
be eiolvcd ; it is tlieii to be lilferrd, 
a little liot water to be poured on the 
residuum, the liquor evaporated to a 
jiellicle, filtered again, and tlieii set 
to crystallize. As the muriate of so¬ 
da is much iiioio soluble than the 
muriate of barytes, and does not se¬ 
parate by cooling, the muriate of 
barytes will crystallize into a per¬ 
fectly white salt, and leave the mu¬ 
riate of soda in the mother water, 
which may be evaporated repeatedly 
till no more muriate of barytes is ob¬ 
tained. This salt was first employed 
in medicine liy I>r. Crawford, chiefly 
ill sri'otulous eomplaints and cancer, 
beginning with doses of a few drops 
of tin: saturated solution twice a-day. 
and increasing it griidually', ns far ns 
forty or filly drops in some in^tiincca. 
Ill laigc doses it excites nausea, 
and has deleterious cflects. Four- 
croy sa\s it has been found very suc¬ 
cessful in scrofula in Prance. It lias 
likewise been lecommended as a ver¬ 
mifuge ; and it has been given with 
iniicli apparent adiantagc, even to 
very young children, wliere the usual 
symptoms of worms nernrred, though 
none were ascertained to be present. 
As a test of sulphuric acid it is of 
great use. The muriate af pofath, 
fuiincily known by the names of fe* 
biif'ugc salt of Sylvius, digestive salt, 
and regenerated sea salt, crystallizes 
in regular cubes, or in rectangular 
parallelopipodons ; decrepitating on 
the fire, witlioiit losing much of their 
acid, and acquiring a little moisture 
fioin damp air, and giving it out 
again in dry. Their taste is saline 
and bitter. They are soluble in 
thrice their weight of cold water, and 
in but little less of boiling water, so 
as to require spontaneous evapora¬ 
tion for crystallizing. Fourcroy re¬ 
commends, to cover the vessel with 
gauze, and suspend hairs in it, for 
the purpose of obtaining regular 
crystals. It Is sometimes prepared iii 
decomposing sea salt by common pot¬ 
ash for the purpose of obtaining 
soda ; and may be formed by the di¬ 
rect combination of its constituent 
parts. It is decomposhblo bytlie sul- 
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phuriti and nitric arids. I3aryte<i de¬ 
composes it, though nnt cmnptotely. 
And noth ailrx aiid aluinina decom¬ 
posed it partially in the dr\' way. It 
decoinpoxpH the eartliy nitiate-, *>0 
that it might be used iiui- 

iiufactories to decornpose I he nitrate 
of lime Murifite vf mhIii, or common 
salt, is of ronsideralde use in the aits, 
as well as a nee..‘ss.uv ingredicTit in 
our food. It crystallizes in cubes, 
which are sometimes grouped toT(*lher 
in Viiiious 'ways, and not UMtre(|nent- 
Iv form hollow ()ua<lraiigiilnr p>(a- 
niids. Ill the liie it dm repitates, 
melts, and is at length volatilized. 
When pine it is not deliniie'-ccnt. 
One part is soliihle in 2J ot cold wa¬ 
ter, and in little less of hot, s<i that 
it eannot he eiystallizcd hut hy ev,i- 
poration. Accordiiittlo 51. Cheiievix, 
it is soluble in alcohol also, [Mrticu- 
Inily when it is mixed with the elilo- 
rate. C'ointnon salt is found m huge 
masses, or in rocks under the earth, 
in England and elsewliere. In tin* 
solid form it is called ^al gem 01 rock 
Fait. II it be pure and transparent, 
it may be immediately used in IheJ 
state in which it i- found ; hut if it 
roidain any impure eailii^ particles, 
it should be pre-.ioiislv freed from 
them. In some eoniitiicsit is foiiiid 
ill incredildc qiiantdios, and dug up 
like metals from the lioweN ol tlie 
raid]. In tliis manner has this suit 
been dug oul id the cehdnated «alt 
mines iie.ir Jiocliiiia and Wic1i"z'’a, 
ill Ihiliiiul. e\ei since tlie midille ot 
til.” htdi ci'iiiiirv, co^|sc(|nenti^ above 
these .'}!i0 \c:iis, in such ainezing 
(iuaiiti*^ies, that sometimes there ha\c 
Iieeu 20,00d tons iead\ lor sale In 
thesi* nii'ies, uliich aie said to reach 
to tlic depth of se\ci\'\l Iniii hv'd f.a- 
thoeis, filMI men ine coiistaiitl\ erii- 
jdoyed. Tiic pure and transparent 
salt needs no other pp’pa'tioi' Hui.i 
to he beaten to email pieces, or 
ground in a mill. But that wliirh is 
more im]iiire innst be eliiliiafed, pii- 
vified, and boiled. 'I’bat whieli is 
quite impure, and tell of small stones, 
is sold under the name of roek salt, 
and is applied to ordinaiy uses; ir 
may likewise he used lor siiengthen- 
iiig weak and poor Iniiie-springs. 
Though the salt, mines of WieViczka, 
near Cracow in Poland, have long 
astonished the philosopher and the 
traveller, yet it deaerves to be re* 
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marked, that the quantify of rock 
salt obtained from the mines ofNorth- 
wich. Is greatly snpcrinr to that ob¬ 
tained at Cracow The bishop of 
Lliinclafr atliims, that a •■ingle pit, 
into which he descended, vi^lded at n 
medium 4000 tons of s:iif in a year, 
which .'iloiie is abnnt tw o-tliird's of 
tli.il ruiM'd ill the Ikdish miiU"-. This 
rock salt is neier n-ed on om taldes 
ill its crude i-talc, as tlie Polish loek 
salt is ; and though the puie trans¬ 
parent* s.'iU inighf lie Used w ilh our 
food, witlimif, any danger, \Pl il is 
(noliihited uiidei a penaltv ot Ids. fur 
e\erv jiouiul of rock salt ‘o applied. 
It is partly pillillcd in w'uter, and a 
great i>ait of it is scut toJdveipool 
and other place'-, w heie it is used 
either ior siieiigtheiniig liriiie-spriiiga 
nr sea water. Jtcs'dp the salt mines 
here ineiitioned, w'here the eoiiiinon 
salt is found in a cuherete «tafe, un¬ 
der the n.irne of rock salt, lliere is at 
Cordo-, a, in the pKninee of Catalo¬ 
nia ill Spain, .a remarkal'Ie solid 
mouiiiaiii ol lock salt -. this inniiiitain 
IS hetweeii tom and Jive hundred tect 
in height, arnl a league in lirciiit; its 
dciitli below' the surfaee ol The earth 
is not known, Tliis moiiutani cuii- 
tains th<'rock salt wilhiuit the least 
ndinixtine ol any ot'ier riiatter. The 
wateis of the ocimii, every where, 
nhoiind with coiriinoii saH, though in 
different |.ro]iojtions. The W'ater of 
the Baltic s( a is said to contain oiio 
sixty-louilh ol it« wcg'itei sa’t ; th.it 
ol tlie sea b'tAieeii England and 
l''l.'ndcis I iititahis one ■tliiitv-soeoiid 
part: and that <<n the coast ol Spain, 
one sixteentti part ; ami between the 
tropics It is said, eiToneously, to eon- 
t'lin liom an elevciitli to an eighth 
l>art. Tlie w.iter ot Ihc s«a contains, 
liesiiles the eoinnion salt, a eonsider- 
alde proportiuii ot muiiate ni magne¬ 
sia, and some sulpiiate of lime, of 
soda, and potash. Thefoimer is the 
chiet ingredient ol the remainiiiglii|iiid 
which is lelt alter the exti action ot 
the coiunuin 8alt,anil isenlled tlie mo¬ 
ther water. Seawater, il taken up 
near the siirlace, contains a’so tlie 
putrid remains of animal substance*, 
which render It nauseous,and in along 
eontimied calm, cause lliesea to stink 
Tlie whole art. of extracting salt Iroin 
waters which contnin it, consists m 
evapoiating the water in the cheap¬ 
est and most couveuiciit manner. In 
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Roffland, a brine compMed of sea 
water, with tlie addition of rook salt, 
is evaporated in laige shallow iioii 
Imilers ; ajid the crystals of salt are 
taken nut in tiaskcts. In [lu<-sta, and 
probably in other norlhein countiies, 
the sea water is exjosed to freeze ; 
and the ice, wliieh is almost entirely 
fresh, bciii^ taken out, tiie reinaniiiifc 
biino is moch stroiiirer, and is ev.i- 
) mated by boiling. In tlie Mtutliern 
]*ai1s of Europe the s.iU-niakers take 
advantage of spontaneous arapora- 
lion. A flat pieee ul it^inuiiil near the 
sea is ehoscn, and banked loinid, to 
prevent il'< beiinc overlloned at high 
water. The s| aeo ivitliiii the baiik- 
is divided by low walls into tfeveial 
conipartiaeiils, u Iiich buecest,iveh 
comrnuuieHted with each other. At 
flood title, the lir^t of the«e is filled 
M'irh sea watei ; wliieh, hy leuiaiiiing 
a eeitnin time, deposits its impurities 
and loses pait o| its a<|iu'Ous fluid. 
The residue is tlieii siilh'red to run 
into the next ronipartinent; and the 
former is again filled as before. From 
the seemid eomiiaitmoiit, after a due 
time, tlio water is transleired into a 
third, which is lined with clay, well 
rammed and levelled. At this period 
tlie e\apoiatiuii is usually brought to 
that degiee, that a rnist of salt is 
till (lied on the siirfaec of the water, 
wliieh the ifoi'kinen break, and it iin* 
inediateh tnlls to the huttom. They 
toiitiiJiie to do this, until the quantity 
Is *>uflicieiit to It raked out, and dried 
ill houp.K. This is called hay salt. In 
some parts ol France, and also on 
the ei).ist ol China, they wash the 
dried sands of the sea with a smali 
proportion of water, and evaporate 
this brine in leaden boiler'i. There is 
no difference lielween tliis salt and 
the lake s.x’t extracted from different* 
lakes, excepting such as may be oc- 
cas'oned hy tlie casual iiiteueiitioii 
of some snhstanccs. In this respect 
the Jeltonie salt water lake, in tlie 
llnssiaii doniiiiioiis, near Saratow 
Dimtrewsk, deseives oiir attention. 
Ill the yeai 1748, when the Itussmiis 
first fetched halt thenec, the lake was 
almost solid with salt; and that to 
such a degree, that they drove their 
heavy w'Bggons oxer it, as over a 
frozen river, and broke up the salt. 
But since the year 1757, the water 
ban increased so much, that at this 
it is nothing more than a lake 
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very strongly impreenated with salt. 
The Jeltonie lake suit I'ontaiiia at the 
same time alnnt and sulphute of mag¬ 
nesia. At several places in Uerinany, 
and at Montmarot in France, the wa¬ 
ters of t.alt springs are pumped up to 
a Inige reserxoir at the top of a 
hiiilding or shed : from which it drops 
or trickles (lirongh small apertures 
upon boai(U covered with brnsh-wood. 
The laige sui t.icc of the water tlnis 
e.xpiised to the air, causes a veiy 
coiibidcrnhle evaporation ; and the 
hritie is. alterwaids eonvi'yed to the 
loiU-isfor the perfect «epaiation ot 
the salt To free romnion salt from 
those mixtures that iTiidei* it deli¬ 
quescent, and less fit for the purposes 
to which it is applied, it may be put 
into a conical vessel wUh a small aper¬ 
ture' at the point, and saturated solu¬ 
tion ol the muriate ol si'da boiling hot 
be poured on it. This solution will dis¬ 
solve and curry off any otlier salts mix¬ 
ed with the soda, and leax'e it quite 
pure, Ity repeat .ng the firoeess three or 
four times. The process of Selieele, 
which consists in mixing the muriate of 
soda with red oxide of lead, making 
this into a soft paste with water, and 
allowing it to stand thus lor some 
time, iiioistenlng it with water as it 
gets dfv, and then separating the 
sodn from the muriate of lead by 
lixiviatien, has been rrsorted to in 
this country. Mr. Turner some years 
ago had a patent tor it ; eonreitiiig 
the muriate of lead into a pigment, 
which was termed mineral oi paient 
jji-Uow, bv heating it to fusion. The 
oxide Ilf lend should he at least twice 
the weight of the salt. This would 
have answered extremely well, had 
ttiere been an adequate and regular 
demand for tlie pigment. At present, 
the greater pait of Ihe carbonate of 
soda ill tlie market is fuiuished by 
deeoinposiiig tiic sulphate ot soda left 
alter the muriatic, acid is expelled in 
tlie usual way ot niaimfaetnriiig it 
from common salt. Various pro¬ 
cesses for thi.s purpose were tried in 
France, and made niihlic hy tlio 
French government, all depending on 
the prlnriple of decomposing the arid 
of tlie sulphate, by eharcoal, and at 
the same time gdding some other 
material to prevent the soda from 
forming a sulphuret. What thoy con¬ 
sider at the best, is to mix the sul¬ 
phate of Boda with an equal weight 
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Af ehaltr. and rather foorc than half three iftchea \ride, hun^ down Into 
ita weifjht of charcoal powder, and the diiid about four inches distant 
to expose the mixture in a reverbera- from each other. When the whole 
tory furnace to a heat Sufficient to was eold, which in winter was in 
bi'inff tliein to a state of imperfect about three davs tlie fluid was drawn 
liquefaction. Much of the sulphur off. the vrvstallixerl salt was detached 
fonncil will he CJtpelied in vapour from the .slips of lead, and llic rock of 
and burned, the niixtuie boint; fre- salt flxed to the bottom was oeparaled 
qiiciitly stirreil to promote this ; and by a rliisel and a mallet. The salt 
this is continued till the mass on being washed in the same cistern, to 
cooling assumes a fine grain. It is free it from impurities, was then 
then left exposed to a humid atnios- returned to the boiler, dissolved in 
phere, and the carbonate of soda cleat water, and evapOT.itcd till a 
may lie extracted by Tivivintion, the strong pellicle formed. J-etting it 
sulphur not consumed having united cool till the band could J)e dipped 
with the lime. Tinmen’s sheds, or into it, it was kept at this tempera* 
old iron, may be employed instead of tore as long as pellicles would form 
chalk, in the proportion of GS parts to over the whole surface, and fail to 
200 of sulphate of soda, and 02 of the bottom. When no more pellieles 
charcoal; or chalk and iron may be appeared without blowing on the 
used at the eame time in dllFercnt siii r-iee, the Arc was put out, and the 
proportions. The muriate of soda solution returned into tlie ri.sterii to 
might be decomposed in the Arst erystallize. If the solution he suffered 
Instance by the sulphate of iron, to cool, pretty low, very little sulphate 
instead of the .sulphuric acid. The f^f potash will be found mixed with 
carbonate of soda thus prepared, the soda: but the rockv masses met 
liowe'.er, is not free fiom sulphur, with in the market generally contain 
and l)ize recommends the abstraction a pretty large quantity. In the pro¬ 
of it by adding litharge to the lixi- cess above described, the produce 
vium in a state of ebullition, which of the mixed salt fioin 100 Iht. of 
will render the alkali pure. Oxide sulph.".te of soda was in general from 
of manganese was substituted in the 13$ to KID lbs. Heside its use in sea- 
sainc way with equal success : and soning our food, and preserving meat 
this may be used lepcatcdly, merely both lor domestic consumption and 
hy calcining it after each time to during the longest voyages, and in 
expel the sulphur. Mr, .Accum gives furnishing us with the miiiiatic acid 
the lidlnwing method, as haring an- and soda', salt forms n glaze for 
awered extremely w'dl in a soda coarse pottery, bv being thrown into 
manufactoiy in wliich he was cm- the oven where it is baked; it ini- 
ployed;—Five liuiidrcd pounds of proves the whiteness and cle.arnes8 of 
sulphate of soda, procured from the glass; it gives greater hardness to 
hleachero, who make a large {yuantity soap; in melting metals it preservox 
in preparing their muriatic aeid liom their surface from calcination, by 
Goinoaon saH, were put into an iron defending them from the air,, and is 
boiler with a sufficient quantity of employed siitli advantage iii some 
•oft water. Into nnuther boiler were assays; it is used ns a mordant, 
put oAOlbs. of good Ainerichn potash, and for improving ceitain colours ; 
or 5/0 if the potash were indifferent, and it also enters more or 1 c«b into 
dissolvjid in about 30 pails 4if water, many oth'-r processes of the arts, 
eras little as possible. When both The'mwnafc of atrontian has not 
wore brought to boil, the solution of long been known. Dr. Hope Arst 
potash was ladied into tiiat of siil- distinguished it from muriate of 
phatc of soda, agitating the mixture, b.’>ryte«. It crystallizes in very 
and raising the Are as quickly as slender hexagonal prisms, has a cool 
possiide. When the whole boiled, it pungent taste, withont the austerity 
was ladled into a wooden gutter, of the muriate of barytes, or tho 
that conveyed it to a w'ooden cistern bitterness of the muriate of lime; 
lined with lead near half an inch is soluble in 0*75 of water at 60 deg. 
thipk, in a eool place. Sticks were and to almost any amount in boiling 
placed across the cistern, from water; Is likewise soluble in alcohol, 
which slips of sheet lead, two or and girts a blood-red colour toils 
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flame. It hai neter been found in 
nature, but may be prepared in the 
same way aa the muriate of barytre. 
The muriate oj lime has been kiio^vii 
by the naiiieit uf martne telenite, 
ealcarttmt marine salt^ murut, and 
^xri sat ammoniac. It cryotallixeR 
in liexacdral priRiiio, teriniiialod by 
anile pyramids ; but if the soliitinri 
bo jjreatly coiieentrated, and exposed 
to a low torniieratiire, it is condeiiseil 
in rniifiiecd buiidle!!i ot ncedly vry*> 
t.ijs. lt« taste is aerifl. bitter,®and 
very disajjrreealile. It is soluiile in 
hall its weight of rold water, ami by 
heat ill its own water ot ri\^ialli/,|. 
tioii It. is one of the nuisl dvtniiirs- 
sent salts known ; and wlini deli- 
quesred has been called ml oJ time. 
It exists in nature, but neither \erv 
ahniidantly iiur very puie. It is 
Viriued in ehemiral laboratories, iii 
tlie dcroniposition of muriate of ain< 
inonia ; and lloiiiberg found, that, 
if it were urged by a %‘ioleut beat till 
it condensed, on cooling, nilo a vitre¬ 
ous mass, it emitted a phospboiie 
light u]ion lieiiig struck by any hard 
body, in which slate it was called 
IJotnhtrg*s phosphorus. Hitherto it 
has been little used, except fur fiigo- 
nlic iiiixtiires ; and with snow it 

{ iroduepH a viny gicat degree ot cold, 
'viireiov, iiiileed, says he has loiiiid 
it of gieat utility in obstruetioii!, of 
the lymplmtic-*, and in srrot.ilnijn 
aftertiDii-. 'I'lie muriate of ammnnia 
has long been known hy the name of 
sal ammonia, or ammoutar. It ib 
found native in the neigliliourhood of 
Tolcanoes, vv'here it is siihlinierl some- 
tunes nearly pure, and in difleieiit 
paits of Asia and Aliiea, A great 
ileil iv earned annually to Russia 
and Siberia iioiii Itueliai iaii Taitary; 
and vve luiiueTly iinpuited large 
c|nanlities from Egypt, but now nia- 
nnfai'tnie it at home. See ,1nimontn. 
T.'iib salt is usually in the form of 
rakes, with a convex surlarc on one 
side, and i oiicave on the other, from 
being suhlliuod into large globular 
VOSS Is; but by sidiitioii it may be 
obtained in regulai quadrangular 
riystals. It is remarkable lor pos- 
s<'»sing a eertaiu degree of ductilitv, 
so that it is not easily pulvernhle. It 
is soluble in .'ij parts of water at fiO", 
and ill little more than its own weight 
of boiling water. Its taste is cool, i 
Acrid, and Littcrisli. Its specifio 
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I gravity is 1'42. It attracts moisture 
I ft 0111 the air but very slightly. Muriate 
oj ammonta lias been mocu employed 
in medieinc than it is at presemt. it 
is sometimes useful as an auxiliary 
to the b.iikin iiitcrinittents, in gar< 
gles it is benefli-ial, and externally 
it is a good diseulient. In dying it 
improves or heightens different ro- 
loiir.s. In tinning and soldering it is 
employed to piobeivc the surface of 
the metals iroiii oxidation. In assay¬ 
ing it discoveib irop, and separates it 
tioiii some of its eombiiiatiuns. The 
muiiate ot magnesia is extremely 
de!]i|nesre;it, solublo in an equal 
vveigl.t 1)1 water, and dilliciiltly crys- 
talli/able. It <li8«-(iIveB hImi in live 
p'Mtsot alcolio], it is decomposable 
by heat, wliicli expels its arid. Its 
taste IS intensely bitter. With aiii- 
inonia this rnuriate forms a triple 
salt, crystallizablc in little polyc- 
drons wliirh separate quickly fi orn 
the water, but aie nut very regularly 
toiiiied. its taste partakes of that of 
both live preceding salts. Tlie best 
mode ot preparing'it is by mixing a 
solution of 27 pails of miniate of 
amuiunia with a solution of 73 of mu¬ 
riate of magnesia; but it may be 
formed by a semi-deconiposition of 
either of these niuiintes by the base 
of the other. It is decomposable liy 
heat, and requires six or seven times 
its weight of water to dissolve it. 
01 the iriuiiate ot gluciiio we know 
hut I'ttle. It appeals to rry.«talli7.c 
in very ''inall crystals ; to be decom¬ 
posable by heat; and dis<-alved in 
aleohol and diluted with water, ta 
form a pleasant saecliaiine liquor, 
.’iinriate ot nliiniiiia is scarcely crys- 
talhzable, as on cvaporutiuii it as- 
sullies the st.xte of a thick jelly, it 
'ms ail neul, styptic, acrid taste. It is 
exfretiiely soluble in water, and dcli- 
qiiesLciil. File decomposes it. It 
may be prcjiaicd by directly coin- 
hiiiiiig the muriatic' acid wkh alii- 
iiiiiiia, hill the acid alvv.ays remains in 
excess. The muriate of ziicon rrys- 
tallizes ill small needles, which ara 
'cry soluble, nttract moisture, and 
lose their triiiispaionry in the air. It 
1ms an austere taste, with somewhat 
nl aciiinoiiy. It is decomposable by 
heat. The gallic aeid preci['itatca 
iroui its solution, if it be free from 
iron, a white powder. Carhoiinte of 
ammonia, if added io excess, re-dlf> 
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■oltes the precipitate it had before MUSCLES of animals, consist 
thrown down. Muriate of yttria docs of fibrin and flesh, 
not rrystallizc wlicn evaporated, hut MUSCOVY CLASS is a name 
forma a jelly ; it dries with difDciiIty, n'iven to mica, from the rircuiiistance 
and deiiqiiesees. Fourerny observes, of its being used by the Ilussi.iijs lor 
that w'hcn siliceous stoTies, previously glass, 

fusoil with potasli, are treated with MrSIUlOOMS. See BoMus. 
innrintic acid, .a limpid solution is MUST, the juice of grape, onin> 
foinied, w'hjcli may he reduced to a posed of water, sugar, jelly, gluten, 
transparent jelly 1>> slowevapoiation. and bitartratc of potash, 

Jliil a boiling heat decoiiiposcH the MYRICIN, the ingredient of wax, 
siliceuMs iiiuiiatc, ami the eailli is aftei digestion with alcohol, 
deposited. The Kolntion is always MV^iJUl, a gum rebin, conUiniiig, 
aciil. accnrdiiig to Braconnot— 

ML’III-UALCITE, is another name Ilesiii, with soinc volatile oil • .Tt-dS 
for Klioiiib'Spur. Uuiu • - . . - 6G'3a 

N. 


NAriUTE —Sec Talcite. 

NAr)EL.S'rEIN. Kiitile. 

^iAlLS arc found to be composed 
of coaeidatod albumen with plios* 
phate ot lime. 

NAi’TIlA, is a native coinhustible 
liuiiid wbirh dilTcrs from petroleum, 
wnifh is obtained by the distilla¬ 
tion of coals in being purer and 
lighter. It is found abuiidanUy near 
the Caspian Sea, and in some places 
ill Italy and Sicily, and is burnt as 
oil. 

NAPLES YELLOW, is obtained 
from ralcining lead with •ntiinoiiy 
and potass. 

NARCOTIC PRINCIPLE OF VE¬ 
GETABLES, is found abundantly 
ill opiiiin, winch is obtained Iroin 
tlie juice of the wliite poppy. To 
procure the narcotic principle, water 
IS digested upon op iini; the solu-j 
tioii obtained is evaporated till it 
becomes of the cuiisistuiice ofa syrup, 
ily the addition of cold water to this 
■ynip, a precipitate is olitained. Al- 
coliul is boiled in this precipitate, 
and during the cooling the crystals 
full down. These arc to be dissolved 
ill alcohol, and again precipitated in 
cooling; and the process is to be 
repeated till their colour is white. 
They are crystals of the narcotic priu- 
ciple. The narcotic principle has no 
taste or smell. It is insoluble in 
eold water, blit is soluble in 400 
parts of boiling water. It is soluble 
in 21 parts of boiling alcohol and 100 

f iarts of cold alrohol. It is very so- 
uble in all acid incnstruums. It baa 
been show'ii by De Hosne, that the 
action of opium on the animal eco* 


nomy, depends on this principle 
Many other vegetable substances pcs 
sess narcotic propcitics. The garden 
lettuce (lactiica sativaj, arid mo^c 
other plants of that genus, yield a 
milky juice, which, when inspissated, 
has the characters of opium, and pro¬ 
bably contains the same iiarcotio piiii- 
ciple. 

NATRON, native carbonate of 
soda. It is found in vast abundance 
III the lakes near Alexandria, in 
I Egypt. The existenee of natron in 
.the midst of plains, in the waters of 
niarshes and lakes w'liich cover thorn, 
‘is one of the most interesting facts in 
; geology. >re find tliis pheiioiiicnon 
every where in the iiiid*t ot vast de¬ 
serts, which occur in so many places 
of our globe. From all that we know 
ot this iiiiiiernl production in Egypt, 
Arabia, Persia, India, 'I'liebet, China, 
Siberia, the plains near the Caspian 
and Black Seas, in Asia Minor, in 
Hungary, and at Mexico, we has'C 
reason to believe that it occur s in tlie 
same circumstances and with tli* 
same relations. It is found every 
where, in the midst of sands, mixed 
with clay and marl, and .aceonipaiiied 
with other sails, of which common 
salt is the most constant. In warm 
weather the natron is constantly ef¬ 
florescing at the surface of the soil. 
The oiigiii of this natron: cannot w Ifli 
certainty lie determined. The opi¬ 
nion which will most naturally 
present itself is, that natron occurs 
already formed in the sand or clay 
at a certain depth, along with the 
different salts with which it is mixed, 
and that tbo waterp, by filtering 
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throMfrIi the mass of earth in order 
to regain their Icvolj laid bold of thoso 
liiibstaiices, which they onrrird to tlu> 
iurface of the soil. This opinion, 
however, cannot be tnipported by any 

f ositive observation, because no pits 
ave been dug which coiidini it in the 
diircient places wlierc nutrou appears 
at the surface. So aUo, no\vlierp in 
ttie de{)usits of rock-salt, is carbonate 
ut soda found ; and the waters of the 
sea are equally destitute ot it, l^cver- 
thcless, on the sea-shore, nation is 
formed, tliougii in small quantity, 
Cllloresciiig at tin* surface ; and bore 
its origin must be attriliiited to the 
decompuxition of the muvi.atc of soda. 
Tl>is decomposition may be effected in 
various w.tys, and advantage is taken 
ol this in the niannl.irture nt artilicial 
Bubcarboiiate ol soda, in whicii several 
inctliods, nitn'c oi less p<‘i loct, have 
been suecc.sstuUy employed. It is 
probable, tlierefore, that it is from the 
natural decoinposition of luuii.'itc of 
soda, that natron is torined. The na¬ 
tron in Kgvpt, in the opinion of M. 
licithollct, is produced by the reci¬ 
procal action ol muriate of soda and 
carbonate of lime, assi-ted by elHo- 
re.sceuce. The lakes of JSgypt con¬ 
tain a irrc'it rpiantity ol muriate of 
soda, and they occur m the midst of a 
e.alcaieous lorinatiun, the rocks <it 
winch project here and there through 
the sand which covers tliein. Masses, 
or beils ol gypsum, also occur, which 
probahly accompany llie deposits of 
rock-salt which the waters traverse 
before arriving at the lakes. The 
.same explanation will proh.ably he 
found to be applicable to many other 
instances of the Inrmatioii of natron, 
or miiieial carbonate of soda, 
NATROLITU, a sub-species of 
prisinatie zeolite. 

NEiEULB UllE, aii ore of his- 
miitb. 

NEEDLE ZEOLITE, consists of 
silica, b(>“id ; alumina, 29'3; lime, 
9*46 5 water 10. 

NKP11EL1NE. rhomhoidal felspar. 
NEPHRITE, consists of silica, 
50'S; inagriesia, 31; alumina, 10 ; 
iron, 5*5 ; water, 2*73 ; with a minute 
portion of cbromurii. There is a kind 
of nephrite called axe-stone, which 
see. 

NEPTUNIAN THEORY IN 
GEOLOGY, is thatwhich endeavours 
to account for the various geological 
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phenomena on the inpposltinn that 
the matter of tvliieh the exterior part 
of the earth is composed, was onco in 
a state of watery solution. Its chief 
supporter is \Yertior, Jt is opposed to 
the Plutonic or Vulcanic theory, winch 
«iippn.->es the plK'iuimena to have 
resulted from the matter ot the ourlh 
having been in a -tiite at finion hy fire : 
of tins theory ]>r. Ilnttoii is the priiicU 
pal champion. 'I'hat the surface ot uiir 
globe was once in a fluid state, is 
established by very siople evidence. 
Ill the greater number ot the stiata of 
the earth, in tlie most elevated, as 
well as at the greatest depths, xub* 
stances are foumi in a ciyht.il1ir.cd 
btate; and even many ot these strata 
have marks of cr)st.iiliz:ition in Iheir 
entire structure. C'rystiiUizatioii js 
the airaiigement of pai'ticles in a 
regular deternnnate lonn: and it 
necessarily imidies a previous state 
of fluidity A\hieh would nllo'v these 
particles to airange thciiiseivcs in 
positions necessary to produce theso 
funns. Miany of the uioic solid 
stiata contain in their S(il>*-taiice 
remains or iiuprcssions of aiiiiiials 
and veiretaiiles ; and it is obvious that 
to •admit of the introduction of such 
Mib.staiices, tii.-y lll 1 I^t ut one tiiiio 
have been, it not in a perfectly fluid, 
at least in a salt or yielding state. In 
addition to tills, the general disposi. 
tioii of the materials of the globe, .so 
far as has b'‘en explored, must have, 
arisen from fluidity, as tin- only could 
have arranged them in beds or strata, 
par.allel to each other, an>l picseiving 
that parallelism to a great extent. 
These appearances aie not partial, 
but extend to the whole surtace of the 
eaith. and prove beyoii I a doubt its 
former fluidity, 'riieve arc only two 
ways by which that fluidity can he 
supposed to have taken place ; either 
the solid matter must have been fused 
by the artion of heat, or it must 
have been dissolved in some fluid. 
These are the primary principles 
upon which the geological theo¬ 
ries have been formed under different 
modifications. Ot that which has 
heat for its foundation, we shall 
treat under the head of Vulcanic 
Theory^ The other, wliich has been 
called the Neptunian Theory, is the 
subject of this article.—From the 
appearances which fossils present, it 
is inferred that they cannot have be^n 
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#orine<l by fusion, und as solution lb 
an aqueous fluid is the only other 
mode which presents itself, that would 
ajipear to be the rffident cause. <ira- 
niie being the roek whi«‘h composes 
till* most elo'vnted pari of the globe, 
And w’.iich lor ms the ba'«is upon which 
the greater number of the strata rest, 
Is supposed to hare been first formed ; 
the dliiereiit parts of which it eoiisists, * 
felspar, qilartz, and miea, having eon> 
eretfd by a cryttallizatfon nearly 
kirduliaiieous. A similar coiisolida* 
iioa of the other primitive strata, 
gneiss, micaceous seliistu*, argilla¬ 
ceous jehistus, porphyry, and quartz, 
is su|iposcd to have taken place. 
Ill all these rocks lliero are nevir 
found any organle remains, and 
tli,>y ihiist have been formed prior 
to the exisi^eiiec of the animal and 
vegetable kiiigduiiis. Kromtho period 
of the formation ol these strata, it is 
supposed tliat tile water began to 
diiniiilsli ill height, by retiring into 
the creviees in tiie internal parts 
of the earth. During this period 
other picc;pitations, chemical and 
mechanical, continued to take place, 
and foiincd the intermediate strata 
oi H'd'oci', or the stiata of transi¬ 
tion ; of svhich some sarieties of lime¬ 
stone, scliistiis and trap are the prin¬ 
cipal. These arc incumbent on the 
priiilary strata, and soinctimes, but 
veiy rarely, contain pctrilactions—>a 
proof that the existence of marine 
animals had eommenoed with tlieir 
formation. The iliniinutlon of the 
waters still continuing, and neting 
muchaiiically on the strata foniicd, 
caused a partial disiulegration. The 
materials from thU nimrce, togetlior 
with the remaining'part of the matter 
oiigiually dissolved by their precipi- 
tation and cuiisolidation, fornied what 
are ealled secondary str-ita, or the 
stratified locks, sandstone, limestone, 
gypsum, piiddliigstone, some varieties 
of trap, and some others. These are 
of a height much less than the other«. 
They arc arrange I generally in hori- 
loQtal bedb, and abound in organic 
remains ; whieh is a proof of their 
formatioii, alter the full developeinent 
of the auiinal aiii s'egetable kingdoms. 
These three formations compose the 
whole subAance of the surface of the 
globe, with merely the trivial addition 
of the products of volcanic flrot. and 
the alluvial beds of sandi clay and 
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I soil arising from Iho wastd of the 
strata from the waters which run 
over them. JIuriiig the consolida¬ 
tion of these strata, rents liappcneA 
in them, by which cailtles of variuue 
dimensions wore fnrmcd, into which 
the water, holding vaiious matters in 
solution, gained aceess, and hence tiie 
forniiltion of nlinel-al veins. Such is 
the substance ol the Neptunian theo- 
n, whieh may also be called, from its 
iiileftf^.upporter, Wernerian. It may 
be ob:icrvcd generally of this theoiy, 
that it agrees with a great number of 
the phenomena presented in exploring 
the strata in the mountainous regions 
of our globes, and particularly in 
Saxony, wheie Werner, its great sup- 
poitef, gave his celebrated mirteralo- 
gical lectures; but thcie are also 
many farts whieh it requires^ some 
ingenuity at all to rcconeilc with it; 
and great controversy has arisen be¬ 
tween its adherents and those geolo¬ 
gists who imagine they find, in the 
supposition of a fusion by fire, a 
more consistent and satisfartory ex¬ 
planation. Those geologists who enter 
with zeal into the coiitroveisy, will 
be apt to dwell with most satisfaction 
on the objections whieh they are able 
to bring against the theory of their 
opponents, and will be ready to as¬ 
sume, that as only two modes of ac¬ 
counting fur geological phenomena 
present themselves, if the opposite 
theory be destroyed, their own is ne¬ 
cessarily established, lint persons 
who take less interest In the dispute 
will not so readily admit the infer¬ 
ence, and will be inclined to suspect 
that the forniatiuii of tlie various 
strata of our globe may liave arisen 
in a manner and from causes unknown 
at present, and will deem it more reii- 
soiiablo to decline assenting fully to 
eitlicr theory, and wait patiently tlio 
result tff more enlarged knowledge of 
the properties of the component 
parts and of the eoiubinatiuim of 
matter. In short, they w'lll derliiio 
becoming partizans on either side.— 
To the Neptunian theory it may be 
objected, that the matter of which 
the strata of the globe consists, it 
insoluble in water; or if so, only to a 
very small degree. The simple earths* 
which arc found in any considcrabl# 

, quantity in nature, as lime, alumina, si- 
I iica, and magnesia, are very Sparingly 
JiolublU Ih whter; and tha^dUTefbat 
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e&rthy fobsila which they form by 
combination arc apparently insohible. 
Upon nbat fcroiind then can water he 
considered as the agent wlneli lias 
g’lven them fluidity' To ufhrni that 
water was ever capalde ot dissohinjp 
these siibstaiicc'S, is theie'ore clearly 
Irt ascribe U* it powers which it con¬ 
fessedly has not at iiresent, and Is 
Iherciorc to introduce an liyputlm^is 
iidt only pratuiloiis, tint which may 
b« said to appeal In he irnp^sihle. 
It Jh III vain for the Neptuiiist', in re> 
ply to this, to briiiff aiffuincius which 
aic equally strolls' avainst the theory 
ol his opponents ; and it is only with 
acalots ihat tin* destruction ol tlie 
^'ulcaiiie tlieoiy will necessarily pro- 
ciiic assent to the Ne]iluniAn! lie 
must, theierore, meet this ohjectiuu 
fairlv—icinove it, if he can, oi, a* far 
as possible, weaken its toree. It must 
he rniitessed that the objeetioii is 
partially weakened by the riiri>iidera- 
tiun, that it is sraicely correct to 
evtimale the solubility ol bodies v\hcn 
supposed to liave been iii a veiy linely 
diffused state, by what is their solubi¬ 
lity when af^i^refrated into a mass. 
When bodies aie icdiiced to a vei\ 
fine powder, they may he acted upon 
b\ other boilica. which (urrnerly pro- 
dueed no effect rinundum Mone, 
consisting' ehielly ot uliiniinmis earth, 
is insoiulile in arids until redueed to 
powder. Flint cannot he acted upon 
by alkalis, until redueed to a veiy 
fine mecbaiiical division ; and in ge¬ 
neral the power ol all solvents is 
prodigioiislv increased by the body 
to be dissolved being redui-ed to very 
fine panielcs. That this piiiiriple ^ 
bears in a certain degree on the pro- 
sent objection, will appear from the 
consideration, that although silica or 
flint, in all oidiiiary eiieunistances, 
in any experiment wdiich we can 
make, appears ineolublc in water; 
yet nntuic sometimes presents it dis¬ 
solved in water to our view', Siliceous 
stalactites, although rare, are some* 
times met with, ami in some mineral 
waters siliea is found dissolved, of 
whieh a well known instance Is in 
the water of the fountain of Geyser, 
in the island of Iceland. A hun¬ 
dred ruble inches of this svater 
were found by Klaproth to hold, 
in solution, nine grains of silica, and 
by Dr. Black, were found to hold 
10*8 grains. The saiue is found to L« 
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the ease in various fotintains in the 
Azores. In these cases the natural 
solvent power of the water i.s much 
inn eased hy its gicat heat. U is 
stated hr the Neptuiiist, that there is 
iju improbability in the siippusition 
i that liie ealoiie onginallr given lo 
our planet, mav, hefoic that mdiT 
was established whieh now oxi~ts, 
have been loi allv acruiiiiildted at (he 
surfai'tf, and theiehy rontiihuted 
much to tlie si)l\ent power of the 
> water. It is farther brought forwaid, 
that it IS no good aigi::.)eiit against 
the '•oivent pow'cr of walei i>\er the 
materials of the globe, to show that 
itF power is weah.oi nearly iiiijiir- 
cepiilde over tiiem, when taken Hep.t- 
rately. What it m ly iiave heon wlien 
lh«‘ varinim eartlis and metals weie 
in iiiimii togcthei.it is lui, o-skiMc to 
say, hut It piolniMv wai gieatci Than 
at present, ’fwo suhHtanee'', which 
in themselves are insoluble in an 
arid, may be rendered sidul le by he- 
iiig united. M'heii the alkaline solu¬ 
tions of silica and aliimiiia are iiiiiki d 
together in et|u.il popoitioiis, a him 
gelatinous mass lesults, whieh is 
liiblo in acids, wliethei emieeiitialed 
or diluted ; na\, even in di-lilled 
vinegar. No one could have ima¬ 
gined tliat the addition ol alumina 
loiihlhave rendered silica, wliicli hy 
itselt IS insolulile in aeids, so ie.ulily 
Sdliihle ; yet such, by experiiiient, is 
louiid to be the ca.sc: .iiid it appears to 
the Neptuiiist not to ho requiring ton 
niueh to he allowed to suppose, t liat tiic 
union of other substances with siliea 
may have rendered it soluble in w ater. 
It ill impiisiihle to arguR from 'a know'- 
ledge of the pioperties of three or 
more simple substanees, taken one hy 
one, what may be the pioperties of a 
compound into which they entci.iii 
vaiious proportions, ('arlioii, hydro¬ 
gen, oxygen, nitrogen, and phospho¬ 
rus, arc the eomponeat parts of in¬ 
numerable animal and vegetable seb- 
stanecN, which possess propeities per¬ 
fectly distinct Irum tliese simple com¬ 
ponent parts, nnd which never could 
have been foreseen by any chemical 
knowledge of these substances : there 
aie very few that liuniau skill or ait 
can imitate. What conibirintiuiis may 
have been amongst tlie substaiices 
which now form t,ie solid parts of 
our globe, and what properties they 
may have bad when thus combinedj 
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•it is iinpocfiihic for us to know; but 
it 14 no (liHicult matter To belicvo 
Hint thoy may have beiMi viM-y soluble 
in wall*! ; ami wo may inlor, tlicvo- 
loro, that there i« nothiiii; incrodihlo 
ill the Noptunian thooiv. which viip. 
pooos, that the strata, or coinpoiu'iit 
]i!irts ot the parlh \»cro oiico iii a 
state of wafoiv solutioiij ami have 
lioon t'radiially soparalivl ami prooi- 
|iit sited, and thoreliv lormed those ai- 
lain'oiiieiits ol matter such as w’c see 
on the sml.iee ol our alohe. Tlie ob- 
jcrtinii, theiefoie, aiissn^ fioiii the 
(iresimt iiisolnhihri ot the eni'ths timl 
metals, is ;it lesist irieatly exteiiiiati'il, 
ii not oojiipletelv oliMuti-d. In addi' 
turn to the leavoiiioK now stated.it 
may also he obseried, tluit most ot 
the sutistam:es winch we now fuip* 
pose siiii|)h', are \eit prohahly eoiii* 
poinid. Till veiv latch, •lodsi. jiotass, 
lime, ma{rii"sia, and stiontian, weie 
sisjipo-cd siiiiple hodies, siud they are 
iioH' kiioirn In he eom|)oiiiid ; bciii^ 
ill fact rnetallie oxides, and silica 19 
\ery likely a siimlar eompoimd liodv. 
Tiiat the metals aie simple, is more 
Ilian we < an venture To aasert, and 
we can only say that they have not 
as yet been ilecomposed into aiiv 
more. siiTi)ple suhstanees; but wliat 
may he th(‘ primary elementnrv p•lI' 
th'Ies of the earth.* and metals, it is 
nttiMly ]in]io>£.il>]e at jireseot to de- 
termiiie ; lint cniisidei inp the immense 
fiiogiesa ol discovery within the last 
Ihh jears, inid piesiimim< that the 
same attention to explore iiatnie will 
be rootiniied, it is not iini'easonable 
to expect that future years will iin- 
lold new' truths equally wondeifiil, 
which will us much atlc.'t the theories 
which may be received. What the 
ultimate particles of dilfercnt bodies 
may be louiid to be, and what their 
properties when in a simple state, w'« 
cannot at present foiesee: and we 
(ire not justiAahle in assertinf^ that 
they are not soluble in water, and 
tliiit therefore the NepCiimaii theory 
is untrue. Another objection affaiust 
the Neptunian theory is deiived from 
the position of the strata of the globe. 
Some stratified rocks are vertical in 
their position, some horizontal, or 
nearly so, and others inclined at dif- 
fereut angles to the horizon. It is as¬ 
serted, that if matter were depotiied 
I'lomatiuul, it would arrange itself 
In a horizontal bed; and wheneo then 
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does it arise that we find the strata 
ill vertical or highly inclined posi¬ 
tions, yet presen ing a ]iiiiull(‘lism 
over very extended a^id varied in¬ 
curvations ? To this olijeriion tho 
Nept(it.i<'t answers, that the dcpo«i. 
tion ol strata WHS not the deposition 
ut martcr which had picvioiislv been 
nieelianically biiefieiided, ami had sub. 
••ided liy rest, which in that case must 
have formed hoiizuntal beds , hut the 
Neptuninii theurx supposes the mattet 
to have* been ehemically dissolved, 
and to have ueparated and eom-ret<'d 
hv a spec ies ot crystallization. These 
ciy'•tailiiie deposit^ would be in laigo 
iiiegular masses, as granite, the lock 
ot pumary lormalinu is ; aud the fluid 
still continuing to deposit matter by 
crystalliztilion, this inattei' would 
crvsialJize on the .sides of tlic masses 
already jiroduecd. In tlie same way, 
the metallic veins have been idled bv 
mattoi limlujg access to tlic delts of 
the stitila, and enstiiHiring, on the 
sides on which they would loriii an 
iiiciuiitntioii, and iliiTcienl kinds of 
mattei' timling access, dilteiciit kinds 
of civstalli/alion have taken place. 
Ohjci-lioiiH Iiiive been made to the 
Neptunian theory fiom the appear- 
iuicc III V Hi ions mineiaN, which, it is 
argued by l.*liitomsls or Vnlcanists, 
could not have tunned by 
tioiii w'alciv sohitiuic-, and which hoar 
tile marks ot having been pioduced 
by liie. 'I'o these objections answ’ei's 
aie given more or les-. sntislactuiy. 
IJjion the whole, it may safely be as¬ 
serted, that to place taitli on this, or 
any other theoiy, lequiies a great 
elToit ot iTnaginatmn, and a supposi- 
tion of cireiiinstaiices and causes, of 
which wo can have no adequate 
pi oof. Contemplations of this dc- 

sciiption open to our view grand and 
sublime views of the operations of 
iiatura* on the chaotic mass of which 
our world has been formed. The con¬ 
troversy has led to the accurate ex- 
ploiing of nature in the moiiiitaiiiuus 
icgioiiii, where her sublimity and 
grandeur are more particularly mani¬ 
fested ; and has nccoidingly much in¬ 
creased the boiindaiy of human know¬ 
ledge. AlanyAhings may be admitted 
as true, others as probable ; but many 
difhcijltirs still remain, which in the 
]>reseiit state of science it is im¬ 
possible to solve. — See f'u/canic 
TAeory, 
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JCEIITUM TINCTORUM, a irr’C Imilpd tlip roirtpniind in iiilric Aoid 
l^i'owiiiir in Iliniloi<taii, will till tiic iikUi'I ua^ roiui'rlcd into .in 

ailnrd indijro. ;ii, ili'< oniposcnl I Ills li> nitiato 

N m"ril AI^f/ATION WliiMi ariils of io.Til, (‘v»'|>oi.it .1 llic Iniiioi, 
and alkiiliiait‘ coinli'ii.'d 'h .i". in |'id nnito to diMict-- Lie I'lU'M’d 
a I'hanjzc* in nllici'^ pii'-i "i wlmli ili'-k^.ii^nd i.id> tin* 

]nMtu's, th»’y aic 'lud to lie iirii- n.ti.lii* ot ni. »(I. 'I In? a! o'ml iniinf 
trali 7 fd. i|i>i ii!f»^ii and cn 'iuii.iti'd, tif ic-di-'- 

KH'KK/., .a inolal of jriraf liaid- ''olvtal t'.o ndi.iM.* in w.ilm, .iiid pie 
novK, id ji iinilnnn te\iiiH‘, .ind ol a cii.it.itei! Ii\‘ j)<ita'>ii Tiic pun i) ii ite, 
I'oloiir between ••iImt and till. \ei> '\e!l w.isln i' .md «ined, be i edi'> e.' in 
diftii nit to lie {luiilied, and imijriiet- .i ieiindile IjiieO witli lamp 
ieal. It eien ni <|Uirt''< poliii liy tlie Id.iek, .in.I Imiiid it to in- jeileitly 
toiieli. It H iiiaDea'de, l.olii eoid and inaL'iirtie, lint tin-, piojeilx de 
led-liot, and i-> scaieeh n.oie tiisilde -finM'd .‘is'.uii |i\ tin* nnbil 

than iiiaii^'aiiese. It« umiIo-, ^^b.’ll j onli .i‘•mail laiihnii t.l .ii'.enii' .il oy 
pnie, uie rediii'ilile li\ a -ntheiei.t i iii'.r it with m, pei n ‘.ikin'- tins pm 
bent vvitliout, eonibii-lilde inalter. .iid | 1 eil\. T'le -nlj.iiiiie ,iiid iiiniMiie 
]t i-i little iiinrc tannshed bv be.iilii^ I r'l-nU li.ive littiL lion iiioit iiiekel. 
In ennt.ut with .III Ilian pbilni i, irold, 'Mi.'iiifre .nii! nitio-iiiui i.ilii* .n e it- 
anil'-ilver. its -peeitie ;?i.ivi|y when iii<‘>t .ippmiiii.ite >Milvents. Tlie iiitin- 
iM-t is ; ttiu’ii lolled, S'Glili. '-idiitioii m m <i line hi .i"-;f|<‘eM ei,- 

Nirkel I" roMii.iinly (ibl.iineiMiinii its loin. t'.i'lioiiale ot ]iiila’!i tliimiH 
siilphiiiet, tlie knUMiicke! o. the li- i- do\iii Ivoin it .t pale iip|ile-:;iei’ii pie- 
iii.iiis, 111 nliiLb it IS i>;'jiei ,'li\ iiiiNt'd i ipitate, wliieh, \\ l.oii'.\ell m .> bed and 
also wiiJ) aiseiiie, mil, and lolialt. di o'.i, is vei v ImM. Oeepailof iiie- 
Tli.s Is lii t 1 iiisle b to ili.ve oir till' I'll ji bj;' of tins jnei ip.I.ile, 

snip'iiir and arseiiii, tlien mixed ilii i.li’ili li\ oxpu-iiie to a Mbifi' 
tun pints id l.lai'k liiix, iml into f. Iie.it lieenmes lil.ii'kisli':;i \. b.iielv 
eriieilile, emeiod e.Itb nnn.afo ot im liiliiU'to ,*ieen, .md \\i ieti.i h: onh 
soil.i, and beat.'d in :i fort'p liiinaoe. I'li'i'i. liy i .iiiliiiiiinn tliC Ine it is 
Till* mel.il l''Ms obtanu'd, wliiili is ledneed. V. lien iiiiiiinm.i is added in 
'•till I'ei \ ii.ipi 1 1', must lie d.ssidiedin cveess to a iiiHie sidutnni id nieki’l,.i 
dilute intih- ai el, .nid then e\apii- bine pieiipii.ite is juiinid, ubiili 
I .It ed to df viii'" . and .liter tbisjiio- ib.ini'es (u ,i pin ,>Ie-: .'il in a lew 
fe-s b.ni been ie]).*i' 1 ed lliieo oi li.i.r h'-nr', and is emueiteil to an apjle- 
1 lines, till'11 sii)i<ii,i, iiiimt be dissolved bv an an b If the precipjt lic* 

III a ''o'lili.ni ki .iiiminina. pnleetiv n't.imits line lolmii, loi jier ispie- 
liee Imm eail on e and. Iieiii<r aHani n'lit. 'I'beie e lv\ n nxi.ii s id inc!,el 
I va| oraled to diMiess, it i- now to be tb.* I lai k and the aiev 
w^eli HUM d VI itb two III Ibiee ji.iits oj NICO'I'IX, .i jieuilnir piiinipleiii 
bl.iek tliiv, and expneed to a violent tob.ii co. It is i iilniiilesN, vid.iti!.-, and 
lieat 111 a eiiinidp im bait .an boui or iioiMiiioKs, with the iieeuli.vi' taste of 
iiioie. Aeiiirdin^ to Hii'liter, flip the plaid. 

oxide i« n.me easily ledneed by NHJ It INI’, an o; e of Titaniiini. 

imnsteinniMr wdli a iitlle oil. Tlnn.iid Nliill. /■ l.itli.M, a ii.niie lommiv 

ai vi es to pnnr etiloinle of lime on fiveii to the iliiweis,oi wink* oxiile of 
the oxide of Tiiekel, and «h?Ae ilieni 7ine. 

well lopotber beJore the .amiiiunia is NITRATKS. ooiiijKninds ol nlfiio 
added ; as tliiis the oxides of eoball ai id with toe ^alili.il.le b.ise . 
and il on, if pri sent, will lie so murb N'TIIM, tin* i ominoo iiaino ol tlie 
saturated wilb oxvifen, ns to lie iiiso- iiiliate .i! potash. It is kiiowri bv the 
liilile ill the amiMonri, and loi se- name ol s illpetie, .-ind is loimd i.'.i ly 
quently may be sepaialed. 31. die- Imnied in the E.ast lii.Mes, in Sp.iln, 
iicMX obseived, that a verv small in tiie kiii'kloin of N.i|les, arid el-e- 
poition ol arsenic prevents nickel wlieie, in niiis'dernble i|imnlities , 
Ironi heiUff elfeoled by the niaf'iiet. but nitrate of linie is still niore 
Jlieliter found the same. When it is abundant. F.ir the* gre.iter pint of 
not attraetible, iherelore, we may be the lutiate made use of, is piodiieed 
pretty certain that tills is prc'^ent. To by a eombiiiation ol eireiinn-tani--s 
sepal ate the aiseuic, iM. C'lieiicvix which tend to compusie and condrine 
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nltiic arifl. This arid appears to Ic 
|iioilui-rtl 111 all Mluatioiis where ani- 
liial iii.illeis iiie roiiipletely dociim- 
willt (ii'i;«vs 111 ail, ari'i uf pro- 
jiei uiilistaiwL’s willi whirli if. ran 
ji'iidilv f'liiiiliino (iiiiuiiil' lief|iu‘uil\ 
tiiililrn l«\ tiiltle .iinl nii|iioi7ii.iTiMl 
with Ihrir rxnrnnviU, m tiie walls 
Ilf llll'■,ll'ltr(l pl.ii r >4 uheie |miUi(I 
animal vapouiD uliouiid, biioii as 
sl.iilfrlitor-liitiisi-s, ilranis, oi I hr like, 
ulluid nilir hy lim^ evpiisurt* In liic* 
air. Alt iiriai iiitie bids air iiiailr 
ii> an .allriiti'iri to the riicuiiistain'es 
III ivhirli this salt, IS |ii(i'lui.ed by iia- 
Liiir. Illy dili'lirs are diiir, aii'l ro- 
vcird with sheds, open ,‘t llir sides, 
to keep 111)'till* ram these air liiied 
v.'ith animal subs’.Hires, su'di .is 
diui^, fir nlhn l■^l'l■rfIleIlts, with the 
rein.>Ills of veiretahles, ami uld moi- 
tai. or ntlu'i loosi. e.ilrareoiis r.uth 
this siilislaiici; heiiif.'' louiul to he the 
best and most eonvi'Mieril ncejtaele 
for tile and to comhinr with. Oii.i- 
Miinal w itrriiii^. ami linnin;; np liniii 
time ti) tniir, aie neeessan, to .lere- 
Inate. the piori-s'. and iiiriefise tin* 
snifaoe. to wliieli tlie air may ilppl^ , 
liut ton iiiiieh ninistiiie is liiiiiinl. 
^Vlien a enfiiin poition oi nitiale is 
foiniL'il, tlie pioi'es- .appiais to ipi ou 
nulle i|iin l.ly : hut a i ei tain qiiUiilili 
It .ilLii^ethei, and .iltei this ees- 
satmii the iiniteiiiils will uni mi to Ini- 
iiishiiioir, if wli.it u tiiimnl he e\- 
trarted by li.\ivi,ilK':i. Alter a sii.-- 
ri’s-ii-ii III 111 my numtlj-’, nmic nr 
le^*, .leeiiplmi; til the m.>r:ifteiinTtl of 
the <i|.e;.ithiii. in mIiii'Ii the .letinn ot 
a reifiihii rinient ol iirsh aii is ol 
the giei’e^t impoit.’ure, inlie is leiiivl 
i:: the in,is«. If the licds ruiitained 
iniieli vrget.ihle ni.'U.r, .t emisnlei able 
]ioitiiinof the nit; mis salt will l e niiii- 
iijoii s.ilt |i'’| I (■ ; liut II ntlieiwi'e, tin' 
ai id will, loi the ii.o t pait, he eom- 
liined witli the eali-.neoiis e.iiih. U 
eonsists of (iv.'i and -f" f’dlfi potaidi. 
'J’n I'xtioi-t tlir sai!jpj-i,e trmn the 
mass 111 e.Litl.y m.iilei, a mimhei ot 
iHri^e easks aie iiiejiaied, willi a 
enek at liir liollmn nt raeh, and a 
f|u.arititv III stiaw within, to pieM'iit 
its ''einf'' slopy.ed up. Info llu'e th.‘ 
Hodfer is put, tov 'Miei wi'li wood- 
ash'*s, eil'iei slieivnl at f* p, oi ■'•hied 
ilnriii<5 flie fiUmir j'IiiiImi)^ wafer is 
then pimie 1 on, ,.i,d snllrred t.i stand 
fill some tune , attei w hu ll it I's dravx n 
)ir, and other water added in the 


earnc manner, an lonft; any saline 
iinittel ran be thus extraited. The 
weak liriiie i‘* heated, •ind passed 
tliroiiifli other tubs, until if lieenine.i 
of ciiiibiiiei.ilde sti'e:i|;tli It is then 
earned to the hoilet, and enntaiiiB 
iiitie and othei s.ilts, tlie liiiet of 
wliieli is euiiiriiiiii lulni.iiy s-iit, and 
sinnetiiiiCH muriate ol iin|inesia. ft 
IS the pio|<eit\ of nitie fo hr nnirfi 
more mdulile in lint Ih.iu mid wafei ; 
liut eoiiimoii salt is m‘i\ neailv :>s so.. 
hililr id eoM Sis in hot w.ifei. M heri< 
ever, theietuie, the e\a|ioiation is 
rained hv imilinif to a i-eil.iin iioiiit, 
mill'll of the loiiniion s ill will tall to 
tl," hot join, Jill' want ol watei to hold 
it in solution, IhuiiKh the nitH'wiH 
lem.iin sn..j,euiie<l li\ iiitue ol l.hu 
heat. 'I'he eniiimon s'.ijt thus sejnra- 
l.'d IS t.ikeii out with a I'l'i till ,ited 
l.nlle, ,iiid a small (|Miiril ity of the diiid 
IS I-.-oil'd trciin lime to tiiiie, th.it its 
miieenti atiiMi iii..y li.’ kiinwii lii the 
iiit.e w nil'll 11‘) ..lalln I's in if. WJjeii 
the Hill.I i--nlllii u‘lltJ^ e\:i|>oi.iti'iI, it 
I t.'l.eii out iiii-l loolei], aii>l iTieat 
p.iit ol till' nilie ‘!‘|Mi<ites in iijs- 
t.il', v.l.ilr Ih" 1 nil.11 .in;' loninum 
s.ill (iiiitiiiiiis ills nived, l)f*i'.iL.se 

[ eijoaliv 'uhiide in eold anil liot w.ifer. 
l-^nhs "iiieiit e\.I pi.1.11 ion ol the lesi- 
(liie will separ.ite more nilie in the 
siiii'e iii.iiiiiri. Ity tl’.e siinr^estjon of 
loLioi'.iei, a I'lm !i simph r pi mi was 
.iiiiipted, 1 edin iiiir the ei inle n.tic to 
powdi'i, and iv.i-hiiiv, it. Iwnr with 
w.itei "Ins mill-, w liii'h is r.illed 
II'I" o( the liisl lioilnui, ii'iit.iins 
some <'oninioii ".ih, liom uhieli it nia? 
l e jiuiiiieil hv soliitioi. in a small 
ipiinrity ol walei, .mil suliseijneiit 
eiai oi.ilioii ; loi the riyslals fJms 
id'tmiied are inui']i less I'oiu.miinated 
wiln eonnmoi s.ilt than hei.oe, lie* 

I aiise liie i.ioporiion ol walci n, so 
ininh 1 .lifer, with lespeet to tlie 
srn.ili quantity emit,lined liy the nitre, 
that vei> little oi it will instillire. 
l or Hire puinowi'-, tlie solution ,11111 
ei\-t.illi/atioii ot nilie ate lepeated 
loiii limes Tlie eiy lals ol nitie .ue 
iisiinlly Ilf the form of «i\-snled tlat- 
ti'iied prisms, with died:a] sninmits. 
Its taste iH pencil .ii;n;t; Init the eold 
prodiieed In id.i<im' the salt to dis- 
&(d\e III tim iiiioUli IS s|i| || as to ]iie> 
<'oiiiii..'te ovei t’ne lenl tusfe at fii-'f. 
t"'eiiMi ol watei <Ji.?ulve two of 

mile, at the tenipeiatuie ot sixty de¬ 
grees ; hut boiling w atur dissolves ill 
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own woiRht. One htinOrfd paits of 
alcoholi At A heat nf 176 dc^ic-eH, rliii- 
mhc only 2 '!). On liPitii,'rxiUiM'd lo 
a gentle heat, nitn* iiiM's anti in tliis 
ntatt' hoin^ poiiii'd into iiu)iil>li<, .so as 
to loiiii little luLind i-alvt'.s, <n ImIK, it 
is t'lillt'ii sal pri'nt Hu, oi cri/stiil iut~ 
vcral. Tills at le.isl n the iv,iy in 
uliich this salt is now Ustiaiiy pre- 
IiAivi!, i;oiiloiiii,ilily to tin' diiet'lioiis 
ol JiiiorhaiiM', tlioin'h in most disp(Mi< 
.‘‘.'itorii's a twiMity-lointli part ol sul- 
pliur was dllected to be ileflairrated 
on the nitre licloie it was pouicil out. 
This salt should not ln' left on the 
liie atter it li.is eiiti'ii-d into liisioii. 
iitheiwise it will In* < onvevled into a 
iiitiate ol ]iotfisii. Jl till* heal lie in- 
ereasi'tl to lediie-s, the ac id itsi U ii 
deromiio-ed, and a < oiisjili'i al> 1 (> quails 
til) oi toh'i'.ihi) j ure oxygon jjas lo 
e\olii><l, sill 11 oiieo h> intioi^en. 'Hus 
s.ilt jioM t‘i lolly iiioiiiftes the ooinl>ijs. 
lion 0 / ijii'laiiiinahle snlis.!?noe>i. Two 
01 tliiee nails inixen wiih one ol ehai- 
lo.il, •Old si'l on tiie, tmiii lapnlly; 
a/ ite and ea'lioiuc aval ras ate aiM‘11 
out and .1 siiiall portion ot the l.ittei is 
I<* 1 ,lined h\ the alkaline rexiiJuiiui, 
^^lllt'h was loiiiieil) i*aili*d el%s«Ms ol 
nitie. "I'ljiee pots ot nitie, two ol 
*-nhi ai iMinalo ol pot.isii, and one ol 
S'lq'iojij iiiixed toiiethei in a waiin 
1 o>:tai till in tin.* t iilnnnatiii;! powder ; 
a si)i.‘ll ipiaiitit) ol winch, laid on a 
f’liI'-shinel, and heiil 01 er the Jiietill 
it hi’jiiis to melt, i‘.’tpIorti*s with a 
loud sloop noise Mixed m' tli suJ. 
phiii and eliaitoai, it toiius gun* 
pow.lei.—Sei; Hunimwiler. Tliree 
pails of iiitie, one ol .sulphur, and 
one ot hue saw-diist well mixed, eon- 
ititiite wtiat is eailed the powiler of 
liisioii. It a hit ol base eo]iper he 
folded lip ami covcied w.lh this p(,w- 
dei III a w.i'iiiit shell, and the pow’dei 
be set on tiie with a lighted jiapcr. it 
Will detonate lapully, and luse the 
iiiotal into a globule of siilpliuret, 
Vi illiont liui ning llic sliell. II nitiate 
o| potai<h he heated 111 a retoil, with 
halt its weight ot solid phosphuru' or 
lioracic acid, as soon as this aeid be* 
giiLS to eiiTor into tiision, it eumhines 
xviMi the potash, and the nitric acid is 
expelled, aceoinp'Uiied with a small 
poitiiin ot o.xygcii gas and nitric o\. 
ide. Sile.x, aliiinina, and harytcs, do. 
coinfUsC this salt in a high tenipeias 
tuve, by uniting with its base. The 
aluuiiaa will effect this cteti alter it 
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I has hoen made into pottery. The uses 
ot nitre are \urjous. ilesulc those al¬ 
ready indicated, it enters into the 
I'linipo.-ition ol tiiixcs, and is exten¬ 
sive,y eiuploved in inetalliirgy; it 
f-eives to promote the combustion of 
siilpliiiv in laloicating iis acid; it is 
used in the ait ot dying; it is added 
to oomiiiDii -alt lot |>reseiviiig meat, 
to which It gives .1 led hue , it Ls nii 
iiigu’die'il III some tiigoiiliu iinxtures, 
and it IS prescribed in incdieme as 
Gituruig, tebiifuge, and diuietic ; ami 
''OHIO b,ire lecomiiiended it mixed 
^ wi'li viricgai, as a veiy pcwcrlul le- 
nicdj lor tlie sea seiiivv. 

NITKK’, A(Mll. riic two princi 
pal constituent parts oi' our atinos- 
pheie, wlioii in eeitain propoitioiis, 
aie c.ipabie, under particular ejrcuiii- 
stunce^, ot coniliiiiing cheuncally into 
OIK* ot tin* most poweitul acids—the 
nitric It these gases he mixed 111 a 
proper piopoition in a glass tube 
about a line 111 diametei, over nicvcu- 
ty, ami a seiies ot electric shocks ho 
passed tl.ioiigli them tor some houis, 
ili(‘y will lorni nit no acid ; or if a so- 
Intioii ot potash he pieseiit with them, 
nitrate ol potash vvili he obtained. 
The (oiistitulion ol this acid may l-e, 
liiilher picved, analytically, tiy dii- 
viiig it tliiongh .1 red-hot poicclain 
tn!>c, as Tims it will he deconqioscd 
into oxygen ami nitrogen gases. For 
all practical puipost's, however, tin* 
liltin' acid m obtained lioin ni- 
tiateof potash, tioiii wliich it is ex¬ 
pelled liy Miljiliiiiic acid. Thice p;irts 
of pure niti.are ol potasli, eoaiseiy 
powdered, aii* to he put into a g 1 a.sh 
letort, with two <d strong snlpliuric 
acid. This must be cautiously added, 
tnkiiig cate to avoid the fumes that 
iiiise. Join to the retoit a tiibiilatcil 
rcteiver of large capacity, with an 
adopter intpi posed, anil lute the juiic- 
tuic!) with glazier's putty. In the tu- 
hulun* lix a glass tube, tiM*>iiiiiatiiig m 
another large receiver, in which is a 
small quantity of water; ami il you 
wish to collect the gaseous products, 
lot a bent glass tube from tins recei- 
rer communicate with a pneumatic 
trough. Apply heat to the receiver 
by means of a sand-bath. The hrst 
piodiict tliat passes into the rereiver 
IS generally red and tinning, lint the 
appearances gr.'>diia 11 y dimmish, till 
the acid coim*s over pale, and even 
eolouilca^, if the iap,tefiaU Ubcd wcfc 
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rioan. After this it apriiin beeoinoa 
more and nioio red and fuimnff, till 
tlie end ol the 0|eration; and tlie 
wlinic nnnf^led tosretiiei will he ol a 
yellow or orange eolonr. In the laige 
waVi and tor the pmpo'O’si ot the arts, 
extremely IhiiIt east non oreaitheii 
letoits are om])lo\<‘d, to wlneh an 
earilion head is adapted, and roniiec- 
ted with a lange oi pioi>er ronileii- 
sers. 'I'he ‘•trength of the laeid too is 
varied, hy putting more or less watci 
in the re(•ei^era. The nitrie arid thus 
*nadi* geneially eontaiiis sulphniic 
and, and also imiiiatie, lioni tlie ini- 
piiiily ol the nitiale emplo\ed. It the 
ioiuicr, a solution ot iiitiateof ba¬ 
rytes will occasion a white piocipitate ; 
it the latter, nitrate ol silvci nill len¬ 
der it nnikv. The snlplniiic acid may 
hrscpaiated hy a second di*tillatinn 
from vei y pine mtie, oipial m eight 
to an eighth ol that oiiinii.illy einpl ly- 
ed , or h\ ]>recipitatiiig uith nitiate 
ot haiNtes, decanting the cleai lh|iiid, 
and distdiiiig it. The iniiiiaitt acid 
maybe sepaialed In pioceeding in 
the same u ii\ with nitiate ot silviM', 
Ol with litluircre, decanting the cl<‘ai 
liqiioi, and le-ilisiilling ;t, Icaiing an 
eighth or tenth pail in the retoit. The 
aud for the l.ist jnocis-, s||i,i]i,l !,(• 
coiideii^Oil :is iiuicli as pos^ildc, and 
the ! i‘-dis|il!.iti(<ii coiidmrt;il iciv 
•^looU' and il it he stojipi-d «lien 
halt iH come oiei, h.'..ntiliii civst.ilsof 
ninriate oi lead v.'id In' ol t.iiiied on 
cooliii'i tlie leni.inider, it lithaige he 
used, as * 11 . Sleiirie.'iei intoims iis ; 
who .il-i> .id,h, that the \cssels should 
he iiMile to lit lifr'it, hy giiiidiiig, an 
any lute i% liable to contaminate the 
pn'nlucl. As this acid si ill holds in 
solution more oi h'Ss I'ltions ga-, it is 
not ill lai t niti le acid, hut a Kind ot 
iiilroiM ; il IS Iticreloie neeessaiy to 
]>nt it into a ictoit, to vvliuh a ii'cei- 
>ci i- adilod, the two \easels not be- 
ing lilted, and to a|>j'ly a very gentle 
heat for-eveial lioiiis, eliangiiig the 
receiver as soon as it is Idled with red 
vapours. The rhrons gas wdl thus 
he expelled, and the nil vie acid will 
remain in the relort as limpid and co¬ 
lourless us walm. It shouhl bo kept 
ill a bottle secluded liom the ligbt, 
otherwise il will lose part of its oxy¬ 
gen. What remains in the letoil is 
a bisulphate of potash, fioin which the 
superfluous ueid may be expelled by a 
pretty strong heat, anil^the residuum 
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being dissolved and crystallized, will 
be sulphate of pot.isli. As inirir acid 
III a fluid stale i« al\va^s mixed with 
watci, different attempts liaie been 
made to ascertain its strength, or tho 
quantity of real acid contained in it. 
Mr, Kirwan supposed, that the nitrate 
of soda contained the pine .icid niidi- 
liited with water, and thus calcnlaled. 
its stieiii’th fioiii the quantity requi¬ 
site to ’'.atiiinte a given | oition ot so¬ 
da iSirll. Uavy more recently took 
the amd in the form of g,iH as tho 
stand a I (I, and tfliiiid how, much ot Ihiv 
is contained in an acid of a given 
specihe giavity in the liquid state. 
Tlie nitiic acid is of considerable iiso 
in The .11 ts. It is employed for ctcliing' 
on coppi'r : as a solvent of tin to form 
with that metal a mordant for some 
ot the finest dyes ; in metallurgy ami 
assaying; in vaiiims chemical pro¬ 
cesses, on uccoiint ol the facility with 
winch it paits with oxygen and dis¬ 
solves inetaU ; in medieiiie as ,a tonie, 
and as a snhslitute lor inercuriat p’-f- 
paratioiis 111 syplnlis and aiTcclions of 
the liver ; as also in toiui ot vapour, 
to de.stioy contagion. I'or the pur¬ 
poses of the arts it is commonly used 
III .a diluted state, and contaminated 
vviih the snlphuric and iiiiiiiatir acids, 
by till' name nl ai|iialoi'tis. This is 
generally pie|).ir('d by mixing com- 
iiiDii iiiljc vvjtli an equal weight of 
-ulpii.iie ol lion, and hall its weight 
of the same sulpliale ualciiicd. and 
di'^tilling llic iiuxtiiie ; or hy mixing' 
liilie with tivMC its weight of dry 
I'owdcied cl.iy, and di-tilliiig iii a re- 
vei heratory tiiiiiare. Two kinds are 
found in tlic shops, one called double 
aq'i'ifoitis, which is about lialf the 
slionglh of iiitjii; acid, the other sini- 
plv aquafortis, which is IilIT tho 
sliength of the double. A compound 
made hy mixing two parts of the iii- 
trie acid with one of inuriatic, kiiow'n 
furiiiGily by tlie name of aqua regia, 
and now by that of nitro-inuri.’ktiu 
acid, has the propelty of dissolving 
gold and platina. On inixing the two 
acids heat is given out, an ctfervos- 
cciicc takes place, and the niixtura 
acquires, an orange colour. Tim In 
likewise made hy addiiig gradually to 
an ounce of powdered muriate of 
ammonia, four ounces of double aqua¬ 
fortis, and keeping the niixtuie in a 
sand-heat till the salt is dissolved, ta¬ 
king care to avoid the_faui«s, aa tb« 
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TO ‘pI niM^t l»p loft rfj;rii; or bv dis- 
tiiliii'j iiih ■.«“ ni'iil with .ni (N|1 i!iI oifrhl, 
(11 inllii’i' iiL<i|r>, (if ((iii'iiind 'i lit' 

ic'iM ddC'. I'.ul ({.'•‘I'l 
mid idal'iiiiiii, Imt iuckU liiri'C'’ 

tlicir coil.l-'i’PtidiMMlli iliioii'i'". 'I lie 
ol a\Ih'ii pivlc(ii\ 

line, is in iiyiil.ii lulrifdi il 11 v»t.i|«, 
tlKiir;!! ii IS sciiiio; id ttiiiii'il in 

sliiiijiijj “I'.ili'u. If iiiny lit* |MP- 
ptiK'.l liy iiiiiliii,: |i:n'i.l(*' din'clh 
tt'jfh nil) If in’id, in liv dftciiipiiiiii.f*' 
till' f.'iilitjii.ilc III '■iilfilmrct (iT I'HiytcK 
villitlui .li’iil. lC\).(i‘-(*il ill i'O.it il 
tlfiTf i>!t:ilf aiid ,it It ir t 'l .'n fs (Mif 

its »fid wiiifi) IS dfi(Ilf ji(Wfd ; Li.f il 
till* licaf Ilf lilted til' l,ii, l!if b.ii\t(’‘- 
i- .lilt III tiliiit iMi|‘ Uif tmf'i of Hi' 

It IS SI lnl<|ii III pHif., oi 

fiilil, rii tl nr I n! iiiiiliit' \ifit(( If 
is sfiiil t<i f\1'1 in snnio ifiiii 1 ,(1 vv Jt- 
If’i" ft cii: - I I and + 
fj I'.isi' N't'.u'f iir’'l' If t i.iii may 
I'l* iddamid iii flic san," i ',i:iiit>i a* 
tli.it Hi 1 'ai'fi‘s, wifli "it', il- ' api‘rt*« 

ill t'lf ‘ii 11 * III its (•) sf.il', ,, 111 niiisf 

(d its |ii cpi 11 ii's It IS till'll timrf sii. 
iiil'ii 111 \\(‘M r, I fijiiii in,i>-I'lit loui i)i 
ti\ >■ II (1 !s 111 n ,iici , 11 (II (1 iiitr to \ :iii- 
*Hi(li iiifi HI II i',|iuil wisi'lit Jif. 

tiPil'i’;' li) fli J'l'iM' T'o.l ii;r ii f- 

In di- id\i‘s • .ii'- li< Iff as 1 (iihas 

fill''. A|'i‘i'i!lii I'll wirki'l a (‘ail- 
dll’ I'l iddfd *11 li.riiii';' .iIi’hI.iiI, it 
ji.ti ’i (Ifi [' • d ci'liiiii Til til' HaniP 

(t’lliis iri’i'iii I ‘ in.ix t.f iisi'fiil, jvi- 
' ' I , 111 II 11 I I |i\ I'lfi I 1 , 1 .^ I- 
ti.iti I I l..r.i , il,-’ r ill .11 fi’iis I) Irf II] 

fli'i’t ll ilrls :<] iiiiif III till’ l> I Il.li 
III (dd I I'li’iiM's, ;':iii (iiL’i'j t”ii f 
11 , ’t I’.’M’ 1 f. *1 iiiiirh 4 \|iii-(’d tl) . 1111 - 
in.il fdii’i’.i HI |i(i"‘ «(s i.i wbiiJi 
ri’/iiti’ s si I tr.'i. lliri’f It al’oniids 

i)i ii'i 11 ’ 11 ds, .'IS X,, s (il.--ii I (.d ix i.('n 

tif.i'Mi-' I till* iiiti.U* H*" fida-Ii. It 
in.’iv iij-ii In ]ii'|>’i.d .Titiiii I il'i',, III 
J'liiiiliilidi' Mill 11’.11 id I'll c.ii'oii- 
at’’ lit I'liii'. If till* siiint on Il ■ III ,i'd 

dull.I til 1 - 'in)\ I’l’tisisfoi’if., :n,d 
I H-fd 111 a ciiid ]d'’f', It ci\-t:il':’/fs 

I’l IcMir |>IIs|I|s, I -( i.i' l|i.jr f ,,, ,,(■ 

I'fi’dlis (liiM”'<iii I'lom a rfi'tr. 
Tl ii si> ..I'’ >( liddf, .u’l'ii!dull! Ill Iicii- 
IV, M. nil f’i|i'!il «(> (flit Ilf I'liiliii \x’,i- 

tfV, illlli tw’fl* tlifII W<'ifr]it Ilf rii d ; 

fiHoii dfliijiifsr(> cn c‘\piisnrf to tlii* 
air, and an* dri’nnniMSfd at a ii'd 
I'ral. r(*iirrvii\ siA-'.tliut rcM ■H’nti’r 
rUs-oIws four I.TIM'S its TVfifrM, and 
tiut its own iiatirof l•ry■=talli^al^^l^l 
is swrjcifTit to disiiulve it at a boiling 
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lioat. Tt is iikfiriPP si'Iublo in Ifss 
lli.ii* Its xini.lit (i| .ilrohol Ity rva- 
l.iiiatiiirf tlif ii(|iifi)ii.s hidi.liiiii |H ili'V- 

itfss, fiintinmii," the iK’.it till liif in¬ 
ti.itp tiisfs, kfi'inni,' il III tins <-*..li* 

liif I r Ifii nnmili'i:'. -ird ilicn 

It into ail non I'ol fiifVHn. is lifiilfd, 

ivo (d lam It.ii'iixiil's flms idlHIi’S. 
Tills, M'Iim II iS I'fl lillj s IlMllf JlH- 

|'fi]\ niti.tt> I'l I'lri*, lifiiig t'HiLiM 
to pii’i'fs, .(.lit kff't III a I'ki.il I ic't ly 
'Th)ii fd v.illi'iiiil .1 lieanl'iiil \i l.itf 
halit la till* d.iik, attfi‘li'ii mg in’fn 
fXMnsfd sHTni* tinif to tlif i.i\s oi llif 
siiti j't I'l I” flit, ilo iisO I'l iii.idf lit 
tl is fM’.’ll till l.ixmg ‘HUM* Hi 

tin*)*asps bv ,it 1 . ai’i.im llini iiiui’-t nii*, 
b'll it iiMgl't be fniplmed ir-sler.il o| 

till* n.liatf ('f I'id.isl) 1(11 iiiaiiiit.ulni- 
ii'ff ;((|n,i:Hitis I'lie inti.iK* hI .iiiiinii- 
ii'a |iHsS(’s-(>v tin* I’roiiPitv of I'xi'lod- 
M’lr, ai.il licpng tid.illj dci <iiii|iosi'd, ;.t 
till* f I'lMl'P’.d 111 0 of 0 (‘H I M bfl'Cf 
It 'fCiiniifd till'naiiM* ol nil* *1:11 tiaiii- 
mans. Tbo readiest iimde ol I'lepai- 
ii’g iIJifis t.y adding < ,ii i Hiiiiti' id ani- 
niiiina to dilute nitm* .n’id tdl .sitfiiia- 
tMill takes t'I’O'*- il tl'"' '-''Intmn be 
e\iiI'i'Kiti'*! Ill a l'”:it tifliK’i-ii /x'dig. 
niirl ]t‘!> deg., 'ind tbe i \ .i) hi ,<t.’11 not 
I'.niii’d (I’O lai, it iiv't.ill /«’s m tiex- 
.ifih.il |.ii!.nis to I inniatii,,' in leiv 
ruiite I'xiaiiiids; d llii* liijat i.’*!' t*) 
2 i‘Ji!i.’'’, il xiill alM'id, I'll (I’oliin,', 
b II)*’ liliiHiH s|jkx I’risiaN ■ it Die < \:i 
iHi.it’icn Ilf t’.inie.l s»i tn-(m tin* 
'■'i'l to fonci'te iiMinedi.iti ly on a 
flas-s rod by looling, it mil Ihid’ a 
ri'iiipad A* < o'ding to il. 

it.'iiv, these (liilei I.11I lil*,i* ! 11 m I’.n Ii 
iiMici, fxcejit ill the w.itei llifj ciir,- 
ti.iii, their (Illlli iineiil 1 '*^%* hfine .:!> 
tnlioM ii:— 


rni.lii'iH .iniino- 

ol 111 I'l Ilia 

riisniatu'j ti'i'.'x is -1 

tihiHiis, Ib'.'t 


vatcr 


l;.l 

b:) 


('iiini'i'rt, 71\% 11".*' 

All these aee lonii'leteli ('eliiiiieseeiit 
I lit '(Ik’n dilifi a l.ltli* >11 si’lijl'i.ily 

Alridnd ,it 17 f) deg dissi,]\<'c ro’iiU 
bU'O ol its H\Mi iM’ii'hl. ^V’^:ell ill K'I 
as iiiueli ..s i HSEilde wiMu'i’.t derfin- 
(■1'si‘iiin, it I'eiis'st's nl il'/C nc d + 
Tl.'! ,*1111111' Ilia, Vllbwali r, Thf (’hirf 
ii'i* of this '•all is for afliTiliiig ni’nnjs 
oxide on |ieii»g dee' uipOM’d by heat. 
Ni*i.i1e of iiiupne'-i.i, iii’ifne<ian iiilie, 
(’)V''talli'/.i'n in foiir-sidid ihotiil'nidal 
piisnis, nitli obllitiu* (’T tinneated 
euintnits^ and soinotiotes in lunvb'B of 
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sm'ill Its tastp is liitlor, timI icninpoepd I'v fifp, vph' roliihle in wa- 

vr'y'•iiiii'tir to I li.it of ii.'lI ate of I f“r, and d'prniur«i iMit. It ni.iy 1 »p 
I ni'' li'o'. (niiiiifoiit. It IN liisili|(<, ,iiid iiipinireil liy (IinniiImii!; zinono in 
(li-t l>\ In'M out li.st oiiotif'iiitiin .?nil . l<nr, iiki* tljo pic- 

ii lilllc o'tAfT'II (f.'-N. 11 ll'll nilioiis .ix- I'l'diiiff Njn'rips, llic .1.1.1 IS .ilna.s in 
I'll*, .111(1 histh, infill' rii'id. It ill’ll- (".I'l’NS. Mill.I’c ol\tt 1 a limy be prp- 
(liit'si'i'N ilduK. It i‘ -iilublo in .111 pall'd in a similar in.ii.iu’i. Us t.asti* 
c'ljii.il i.i'i"lit of i'"!«l n itin and in js ?v.coli-li .iinl a«liiivoi' 1 . It is 
but iihlc iiiof" I.oi, so lhal k is siariolyfn lx* oiit.niir'i in .crista 1 *< ; 
sc.ui'c'y (i\.t.ill /Tide Init bv sj.mi- audit i 1 lu* o\np( rated bv loo stion/f 
tancniis e* .’'I)"! ilii'ii. '1 he two pio- .i lio.st, tin* salt l i conics soft like hn- 
ccdinr -jicii'*- all' ciii/SiIdc of comlnii- nov, and on roolnig, connetes into a 
itm into c 'I'ldc salt, .m aniinoni.ioo- ntniiv fiass. 

hm:*m('-i.i'i mi Ieil' ci bj uniting NITUII' ACIU RMIZF^I). 

till'tv.ii 111 s.'i 1 iiliiiii, oi by a pallia) If the pcroiiidc ol baiin ii obtained liy 
dci oniin'-.i!ioii id I'lllii'i bv iiicans ol J «a 1 iii.itiii;r baijtcs m'b ox^£>cn, bi* 
till't'.iso ol tl'c otiici Tins is s'i(;liil\ ; nnn~!oiied, it amII tall to ttowder. 
iiitlaiiiinatdo n lien ‘nddcnlj lic.ttt'd Dissolve tliis I'lnvdci’in soach or i*i;;l!t 
and bj a bnvor bc.‘-f is noi oiii] osed, t.nii's its Mcifrlit, bvdilnto intioiis .icid 
pivinir out oxA n n, a’/oto, moio walcr l]ionicd piadn.ill'^ iipnii it,tin* .solntn)ii 
lliiiii it coiit lined, nit oils iiviilc .and Avill bo iienti al and aaiII liaAC no .ic. 
iiiliie '.ii'i'l I'iio roM'liinm is ]>uro linn ini fniii'idcor tniiiioiie. J 1 to 
iii'i!r'iOs,,i. It is di* I'Osi'il In a'tiaet tins sottiiioii snlphiiiie'acid bo sidilod, 
niiisliijo ficin Ibo .nr, but is iniieb Ibo siilph.ali* id b.ir^tos is ]irerjpi- 
los- didniiio^eont than oither ot the tat"d and the luiiiid is iiioioiy Avator 
Sills tiiiit i.onii'i)so it. and ic.iiiiros II boMiiijf in solution o\vtroiir/od nitric 
p.ii ts o| Al at '1 al f)l^do^.^to dissolAo ai rl, \iliii h is eolnurloss, and losrm- 
if. Iloilitif-': Al .ltd t.'kos I'pin.iic, so I los in all its pio| oi ties, mti le sienl. 
tb..t it Will eust.ihizo hy eoohiiff. It Hy boiin* heated, it iiill giAo ent its 
( o,’s|s(, o( 7^1 imrts of iiiUato ol m.ic- miii"! pl'inidaid o\\um Ii a tnhe 
iiO'J.i, and ' 2'2 of nitiiito ol n'nnionia. enril.iiniiijr osi'lo oi silver, he idiniii-ed 
Kn'iii ll.e .lefivilA of tin* iiifrie iii'id .Is info .i solnfioii of ox\'/oiii/ed m- 
a solient ol o.iillis i>i aiiali / itain, ti-do ol pof.ish, the ovA'j.ri'M ivill be iliu- 
tboiiMi.ile III frliieini' is heltei kinn.'ii eli,i)"('ii both lin'iitlii* silior mi'lsoln- 
tli,111 anv olhei ol ll'c s ills of this neii tioi: ; jure «i!aoi will bu the res|,li, 
oaitli. Its Iona is eithei pulvei uU nl. .ind the li<iiim u'll he nieioli .a solu- 
oi .1 ti'ii.iei. iis Ol dm hie m.is-. llsilin'iiil nriintcol jn.! sb, |l ilv'c iji 
t.iste I- :>t hi't s .I'ldi.n me, and attei- i'llinrs hr put into a solution ol oxy- 
w.iid 'islnintoiit. II nous soft bv f'oiii/"tl inii'le ot jxd.i's m niiniati* 
I'vI osiiio I') ho i 1 . sin n iiii'l's, its ai'id of jinta s, i-io* owiren is di-.i‘iij(.i^ed 
i' I'ei ficposed into "\Apen and azote, .’.iid lln* silm iciii'inis nrmti.icked. 
and iis base .'ibnio i*? l"ll behni I. It Copiej, t-i-rn'i,li, le.id, and il.il'iiimi 
i leiA soluMc en 1 ieiy doli'jiiosopnt. Ill I'jjs I,'M* tiio s.ouc odVit an I .ni* 
iM.ti.i*'', or lal'ior sji|.ri.iiiti.ito, oi not oxidi'/.'i! : iion .mil ziin .to ox- 
a'm'iiii.i 11 \ l.i'l'Z tiiOiieh with ilil’ nlizoil. This ae d d s.o]',os the |ie> 
li"ii!l\, in linn, *«'•, pi...Me I’.ikis | resides of loifl .ind iii.Mii.Aiifse, i\ liieli 
It !•! 'll an .nisJere .aii'l .n id ta' 5 lo,.in(l ii.iliie n id lAili not, 'I'l.C'C pemsides 
70 'li!"n? bine a eyit ilil'* eol-.u*'... lljAvi'l dooiniioso oxjnili.itcs ttf iioii 
111.IV be iiniiioil b\ dissoUiii‘.r in diint- and zin'-. 

0 I i.itiii' .u'iil, Ai’ith till* assi-.'anec ol M’lTil'HJTlM rKo calb'd :'/.ofe, is 
lioiil, lienii pieeipitati'd nbiiniin, AAoIl Pii'islancc \.l:nli ixi-fs i:i ftrent 
Ai.-isiicd blit IK* diied. It is ili'li,|m's- Abnii-lane", but i-i upaci loiiniJ but in 
cent, and snliildc in .' veiy small pel- comr'n.’tioa Av.tli some otbor body, 
ti'in ol Aiator. Alenhol dissolies jts It Is a pimupal eompmioiit fiait of 
OA'.’ij vieinlit. It IS easily deeompDhPd tin* air Avlneh avo In e. it he, AAhioh ooti- 
bv bo.it. Nitrate ol nip'oiie was In'sl sisfs of 7^ p.arts of mtiotton, and 3‘2 
diseoAorod by Kl.apii.'lli, and has ol oxv^ion. It is aeeiirdmi.ly lieie 
• boon oxiui.inod l»y (Uiytoii-Mor- umtoil Avith oxiiren, .ml a eeetiiin 
veaii and Vauiiuolin. Its eiy-lals are iimtion of ealniic and liiflit. There 
small, capillaty, silky needles, its aic vaiioiis otlier romhinatinns of nl- 

tabte is nstiiMfcnt. It is easily dc- tru4cn and other boillesi uf which Wfi 
427 
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ntiall hercaftor aUempt to give an ae- 
Ciiuiit. Tke nitrogen and oxygen of 
tlie atitio<ipheric air may be separated, 
^o that we may have the iiitrugoii by 
itseli, but then uiily in a state ot gas, 
and its properties are \ri‘y difTcrent 
Irom thoi-u of the at'mosphcrir 
an. The most convenient pro- 
re's for obtaining nitrogen gas, is 
to place in n large basin ol water a 
siiiallor basin, containing equal parts 
ot sulphur and iron tilings, made into 
a pa-tc; and pianiig a larger glass 
xe-sel or glass bell, with tlie mouth 
(losviiwaids, over this small basin in 
tile water. 'I'hc paste will soon ab¬ 
sorb (he oxNgen ciichiseil in the glass 
ve«sri, and in proportion as it does 
•SO, till* pressure of the external air 
will cause the wafer to rise until the 
oxNgen being exliausted, about threc- 
fourtlis oi the vissel will he left blled 
with nitrogen. Nitrogen gas wilt nut 
siipjioit annual life. If a mouse or 
bird were introduced into a nitrogen 
gas, obtained in the maiiiuT pointed 
out, death would instantly ensue. If 
a biid or niuu‘'e weie introduced un¬ 
der a glass vpsstd placed with tlie 
mouth downward, as already jioiiited 
out, gradually as the oxygen was 
eoiisuiiied the water would rise, and 
the niiimal would soon pant hard, 
and it not relieved, would die. Ni¬ 
trogen gas will lint support cninbiis- 
tioii. It IS an ini lulnhle rule in na- 
tiiir, that when* animal life will not 
be supported, neither will combiis- 
lion, and viee versui. A taper intro¬ 
duced into a vessel eoiitaiiiing nitro¬ 
gen gas will instantly be extinguished. 
11 a taper be introduced nnoer a 
gIa^s vessel, as in the preceding ex¬ 
pel iineiit, it will soon exhaust great 
part of the ox>gen enclosed, and will 
bum feeble ami then go out. Nitro¬ 
gen gu« is a little heavier than at- 
iiiosf heric air. it is elastic and capa¬ 
ble of expansion and condensation. 
If produces no chaiigu on vegetable 
colours, and when mixed with lime 
water dues not make it milky, as is 
the case with carbonic acid gas. Ni< 
trugeii gas and oxygen gas artificially 
mixed together in proportions in 
which air is found in the atmosphere, 
have exactly tlie same properties as 
atmospheric air, w'hich in every re¬ 
spect in fact they become. All ani- 
mal'lind vegetable substaneci contain 
A large portion of nitrogen. Pif* 


ferent proportions of oxygen united 
with nitrogen produce couiponnds of 
vary ditlerent properties. We liavc 
seen that 78 parts ol nifiogcn and 
22 of oxygen, produce utinnsphenc 
air. The same quantity of nitrogen 
with twice ns much of oxygen make 
100 of nitrous oxide. The «'ame quan¬ 
tity of nitrogen and four times as 
much oxygen make nitric oxide. I'liu 
same quantilv still ot nitrogen, and 
eight times the quantity of oxygen, 
make nitrous acid. Tlic same 
quantity of nitrogen, and ten times 
tiic quantity of oxygen, make ni¬ 
tric acid. Thus, the only differ¬ 
ence between atmospheric air, so 
necessary to life, and nitric acid, 
which would con ode and destroy us 
ii received internally, consists in this, 
that the latter contains ten liinch as 
much of oxygen as the former. Ni> 
trolls oxide is a gas whicli is chicAy 
remiirkablo for its intoxicating cfficts. 
when inhaled, and at public lertures 
it affords much amusement to the 
spectators. It is obtained by distill¬ 
ing the salt called nitiate of aiiimo- 
niit. Nitrous oxide ami nitrous acid 
aru not of inueli impurtanre. Nitric 
acid Ave have notieed already. Ni- 
tiogcn coniliiiu'H with chloiine. This 
substance is dangerously explosive, 
and must be carefully .lud cautiously 
he.ated. It unites also with iodine. 

NITROUS ACID. It was lormerly 
called fuiriiiig iiitroii.s acid. It ap¬ 
pears to lorin a distinct genus of salts 
that may lie toniied nitiites. Itut 
tlieso cannot I'e made by a divoet 
union ot their rompoiicnt parts, being 
obtainable only by exposing a nitrate 
to a high temperature, w'liieh expels 
a portion of its oxygen in tlie state 
of gas, and leaves the remainder in 
the state of a nitiite, if the heat be 
not urged so tar, or eonlimicd so 
long, ns to effect a complete decom¬ 
position of the salt. In this way the 
nitrites of potash and soda may be 
nbtainetl, and, perhaps, those of lia- 
rytes, strontian, lime, and magnesia. 
The iiltiltes are particularly charac¬ 
terized, bv being decomposable by 
all the acids, except the carbonic, 
even tiy the nitric acid itself, all of 
which expel from it nitrous acid. Wo 
arc little acquainted with any one, 
except that of potash, which attracts 
moisture from the air, changes blue 
[Tcgetable coloais to green, ii lome" 



VOB- 

what acrid to the taste, and when 
jiowilcrod, .emits a binell of nitric 
oxiilu. 

NOULK JilETAIiS. TJii'i naine 
has been given to gold, silvei, and 
platiniim. 

NO-MBNCLATlJRIi. Thechemifts 
of foiirior tinu-s were onUnSniiate in 
the tiunieiK'latuie wiiirli theyudoptvil, 
these hiiiig no regular H\nteni, and 
the name's) invun to cticiiiii-iU substances 
being Irequs'utly faiieiliil, find olteii 
leading to eiior. In adilitioii lu tins, 
elieiuists alleeicd ol seui ity and uiyste- 
i’y ; ainl heiirethe viliolc ehenucal no- 
liie'ielaturc ul ioiinei times is a betc- 
logfiieniisi nias-< ol l.uii.y.iii<l absurdity, 
aiiil iinproper in the pu'-ent state of 
science. Ill addition to (b s, the iniiri- 
ber of su'i‘'l.inc<'s and ot their i-uui- 
liounds IS now so gieat, tliiit weie a 
distinct and <nicoiiiii‘cU'd name to be 
given to eui'h, no iniuiuii memory 
Luuld possibly lecollect them. To 
obviate tlirse'inconveinences, Lavoi¬ 
sier and the i'leiieh elieiiiists propu- 
bed, and Kiiece'siiilly iiitiodiiced. a 
elieniieal iioniciielatnre, of which the 
basis is s-niipiicity, and Inch is iu- 
teiidod, as Ini as jiossible, to ronvey 
an idea ot the eompooitioii ol the sub- 
fltaiice CNpressed. 'I'tins, instead ol 
llnj names,(il.iiihers Sail,oi Wonder- 
liit Salt, the prc'-ent noineiiclatiiie is 
sulphate of soda, by which is at once 
ktnlcd. Unit it is the iieiilial salt com¬ 
posed ot the sulphuric acnl and soda; 
iir'lcad ot lip-oin Sail, Salt ot I'aiial, 
Salt of Seidlit'z, oi Ititlur Cathailie 
Salt, Salt ol Egra, and vai lous otheib, 
whicli runvey no ineaiiing, tiie pre¬ 
sent iiuiiienclaliiie Mihsitilnteb Sul¬ 
phate ot JVlugnosia, tlu' salt being 
composed ot the sulphuiic acid and 
xuagiu»<i,i. 'I'hus it is tliroughont the 
wliole of the present iiuiiieiiclatuie; 
the object is to reject all obscuie, 
iaucitul tciiiis, and at once use 'in 
expression whieh will coiiiey as near¬ 
ly as possible the nature of the sub- 
h'taiicc ill question. VVheie a sub- 
staiico is simple, willumt any other 
substance coiiiMiied with it, one siiii- 
nle name is gi>en. Thus, the metals 
nave eaeli their distiiigiiibhing name, 
as gold, silver, iiun, &c .; and the al¬ 
chemical terms ol sun. moon, mars, 
&c. are rigorously rejected, as are 
the tCEuis derived from them,—solar, 
lunar, martial, &c. If oxygen be 
combined, as intUo iron, for cttamplc. 
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the expression is oxide of iron, or of 
wlialevcr metal it may be. If a salt 
has been formed by tin* solution of a 
metal in a'ri acid, an expression is 
used which coiivc)s the compohition. 
Thu«, sulphate ot it on, lor the salt 
loriiied by Ilie solution ot non in sul- 
phniic iieid ; iiitrale ot iron, ior the 
salt lorriied Iruin the solution ul iron 
ill nitric acid. Oxygen being oiio of 
the most iinpoitant suhslaiices in 
clieni’jsti'y, and the greatest cliaiiges 
being occasioned by its coiiibiiiutions, 
tliese have lieoii iiniicated hy suitable 
elioiiiiral expressions 'E'liiis, a com- 
biiiatiuii ol oxygen and any metal, is 
called ail oxiile ul that iijelnl,'-as ox- 
hie ol non, oxide ol tin, &c.; so albo 
its comliiiiatiuii with any utlier sub- 
btances, as oxide ot carbon, oxide of 
sulpliui. Jiut as oxygen unites in 
dilleieiit pio|iorl]oiis, disliriguisliing 
expressions liaie been eiiipluycd. 
Thus, wlieie the lirst or lowest quan¬ 
tity ol oxygen muted, any particular 
substance is called its uiotoxide ; tlio 
next cumbiiiatioii is railed the deiitiix- 
ide, the thud tiie tritoxide, and uiiero 
then' aic several oxides, tliat wiiicli 
has the gieatcst quantity, whether 
accoiiil, third, oi fuuilli, is called thn 
peroxide. A coinliiiuitioii ot carbon 
witli any siibst.iiiee, is called the car¬ 
buret ot that siili.-taiice,—as cai buret 
ol iron. VV'heie ttiere is .a duuhlu 
poitiun of cat bon, it is railed the bt- 
earbuiet, and siihstaiiecii eoritaiiung 
c.iibon may be s.ud to lie oaibuietted, 
—as rarburetted hydiogeii gas;‘and 
wbeic tlieie is a double quaiiUty, lit- 
earbiirotted hydrogen ga.s. A siimlar 
phraseology is used to express tiie 
combination of other suhstiinces,—us 
the plioMphuret.l'i-phosphtiret, milphii- 
ret, hi-bulphiiret. The combinations 
of iodine are called iodides. To ex- 
piess the lelative qiiatililies of oxy¬ 
gen 111 tiiu «liireient acids, a slight al¬ 
ter alioii ul the tciiniiiatiun sufhees. 
Thus, sulphuiic acid, and sulphiiious 
acid; nitiic acid, and nitrous acid, 
&c.; where tiio teiinliiation in ic 
shews that which Inis the larger quan¬ 
tity of oxygen. To make still greater 
distinction, the Lal.ii prepo-ltions, 
super, above, and tuh, niider, will in- 
dii'iite a greater or less dt'gvce ; and 
the Oreek piepusitions/i.vgcr, above, 
and hppo, under, aie employed in asi- 
milar way. The same dis'iiu-tioiiB nve 
made in tUe salti formed from the 
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Union of the ncids with the oxides of 
the iiiotiils nnd the enrthb Tims, sul- 
plrile ut iron is the suit fonnod Irnin 
|sul|jliiinc urid and the oxide ot iron ; 
sul]ili.ite of iron is the '•ult ioriuod 
fioin the sul| huioiis ucid uiid liie ox¬ 
ide of iiou. We luiM* <'iirhoiiates, sii- 
]iere:ii'l)on;ite-4, siilH-ui'hoiiutes, mid '■o 
on. There is an iiieonveiiieiiee in 
this system ol noinenrluliire, when it 
is uHeet'idly iiiudc use ol by chcni.»ts, 
when attemptiiij; to wiite ui s^-.ik in 
a |io|iuIar uniiiner. when trcuiiiij; of 
suhslaiii-ci uliieli are in ruinmoii u.se, 
and lainiliarlv known to eiei y boil) 
liy their oidinary iiaiiie!>. This has 


much the flame effect as the myste¬ 
rious language ol the uleiieniistb of 
lorniei ages, and should he avmdcd. 

important oliieelion is, 
th.i.t in many eases eh(Mn 1 ^ts have 
been inistiiken in their opiiiiuns ol the 
eomponent parts ol bodies, and have 
iriveii triein names winch on laither 
eKtiniinatiun thev li.iv" been obliged 
to alter As, however, seieiiee bc- 
eomcs luoie peifeel, sucii a cireiiiii- 
stance will more laielv oeeiir. 

NOVAlXTdTli. WheUlate. 

NL’TIllJHiX'r in dilfeient kinds of 
grain.—See drum. 

XL’X VOMICA.—Sec tilrycUma. 
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OAK BARK. One thousand p-arts 
of diy oak haik, liuiii a smell tree 
deprived ot epidermi'-, routam,' 

Of woody liliie - - - - ri/fi 

— tannin 07 

— ext r.let - - - - - .’11 

■— mil' ilage . - - - - 18 

■— inattei lendeied insoinl le 

iltirhii' cv api'i atio.i, piu- 
bahly a ini'iine ol aibii- 
nicn and exliael - - 9 

— lass jia rtly s lime iiialter '10 
fUlSlJJl\N, ii 'iah'.mil’ glass so 

nearly lesembb's liun^is oi hlai k glas', 
that it Is ni I e„- |y' to be distingiiisli- 
cd. Its soil u*e is siiiootii, it is hunl, 
and strikes lire w ilh steel. It is eom- 
inun. in tiie neighhoiirliood ot volca¬ 
noes, nnd in some basalts, vvhieli aie 
])To]iuhlvth,‘ ]ii oilnets of vole.uiic hies 
HOW' extinguished. In Lip.iri, one ol 
the olcanii: isles, the inonntain de la 
Cast-affna, aeouiding to Spal.iiizani. is 
wholly ei'inpoied ol voleanie gla-s, 
whn.'i appears to have tlowed in sue- 
cessive eui rents, like .streams of wa¬ 
ter tailing with a lapid deseent, and 
suddenly tro/eii. This glass is some¬ 
times (ornpact, and KOinetiines porous 
and spungy. Olisidian a|ipears to be 
lava suddenly eoolcd ; if a mass ot la¬ 
va 01 basalt he expo'^cd to the heat ot 
a glass furnace, it melts into a shin¬ 
ing hlaek or greeiiisii liktck glass. 
Numerous veins of uhsidiun aie said 
to inteiscct the cone of Mount. Vesn- 
viu-', and seivc as a reiiient to ke.']) 
together the fonse materials ol wliii h 
it is composed. Obsidian is Kometnnes 
ground and polished, and used tor 
iniiiors. There are two kinds, the 
tl'aiiblueent ainltranspuieut. l.Tiaiis- 


Ineeiit obsidian.—Colour,velvet black ; 
tiaii-ioeenl, 01 liaiislneeiit oil the 
edges ; hard ; veiy buttle ; spee. grav. 

It melts ni’becomes spongy hc- 
loie the hlow-pipe; its eonstitiierits 
aie sj|ir,i 7 h, .iluinina 10 , lime I, Mida 
I'ti, pot ash oxide ot iron I. 2 . Tiaiis- 
p.iienl—Colour, ilnek-hliie; luassive, 
and ni hroivii giams; Iraiispaient; 
spec, gi.iv. U melts iinne easily 

than the tiaiislueeiit ohsidi.ui. its 
constitiients are silica SI,alumina 
lime U' 3 .‘{, iiMile ot iioiiU'till, putasli 
2 '/, Mida 4 fi, wator Om. 

OldiRG. All ore ol iron. 
OCKIlorrS. Ceilte. 

OK’rrriiS. Clay-uonstono. 

Oil, OI>’ VlTRIOlw. A name vul- 
gaily given to sulphinie neid. 

OIL. Tlie distinctive cliar.aotois of 
oil are iiidamioabililv, insolubility m 
water, and lliiidity, at least 111 a mo¬ 
derate ternpei ature. Oils are distin- 
giii'iied into lixe-l or lat oiN, whieli 
do not rise in di-tillatioii at the teni- 
I I>er.itui-e ot boiling watei ; and vola¬ 
tile or essential oils, wlneh do ris > at 
that tenipei.itiire with wati*r, 01 under 
8*29 deg. by’themselves. Tie* volatile 
oil obtained by attenuating animal 
oil, by a number ol siieiessivc dislilla- 
tioiis. Is called l>ip|el’s a-innal ml. 
Afiiniiet asserts, that by mixing ncids 
witli animnl oil, their rceiiiication 
niav he very itiiicli tacilitate'l. The 
addition ot a little ctlio;, before redis- 
lill ilioti ot old essenfM) oiK, improves 
the lK\mir ot the inodiiet. 

Ol L UAfs. It oil, l.illow, or wax be 
let mil upon leil-hot iioti, or made to 
puss thiuugh red-hot iron piies, it 
will resolved into a cumbiistibla 
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pn^. Tliia fact was long known to 
; ami niter the micccsi ot 
li.'litiiiir 1-y wjn miule iippa- 

KMit.. Ta^loi iiiid Al.irlii'ieaii 

L'O!'.'. ived an intfrnioiis iiliis li>r 

|iiodiji'iM'r "il jr'i-- on a I.iu',p ile, 
a <-\iii>.tilute hir .•andl!'-, Iiini|i«, and 
eo.'l i,!!** Oil ^as !ms tseveial advaii- 
tagps <ivi*r enel pa'. It ha*! no nn- 
ideasant aincll in a room ; it does not 
reqniro llie expeiwe of heing purified 
by liiiK* ; it will not i'ljiire in tlic least 
hooltS, pii'hiies, or line I'miiilme ; it 
has no eorrosive elKect on the pipes 
wliieli convey it. It is far more ceo- 
iioirneal than ai'i'and lamps, mould, or 
M'iiit Oiitiilles. It Kives aveiy bright 
; and one cubic loot of oil nas 
Will yieM nmcli moie li^ht than the 
same qn iiility of coal This last 

is a great adv intage, where saving ol 
loom is iinpoitant. In the coiirKe ul 
their oxpei lrllenl^, ftlessrs. Taylor dis¬ 
covered tli.it their iioii retorts gfadn- 
ally were diminished in their power of 
lii'odiiciiig gas, and that however much 
(hey might be cloaiiedi their oiigiiial 
power was not restored ; to obviate 
this, they iiitrodneed fragments of 
Iniek', and were so toitnnatc as to 
tiiid, that a groat increase of tlic de- 
compo'ir.g jmwer was thereliy ob¬ 
tained ; so tiint the nppai.atiis was 
mill'll improved by what at liist ap¬ 
peared to threaten their success. A 
biiiall poitioii ot the oil intiodiirod in¬ 
to the I etoit still passed oil unilccom- 
))osed,and being eiianged into .a lola- 
Idc oil, e.mied <dl pait of the calorie ; 
lint this dilln iilty has been obviated 
by eonlrivng to make this volatile oil 
retiiin into th" oil reservoir, from 
winch it again passes into the retort. 
Tli.s re-orvtdr is so arianged, that the 
oil niav How into the retorts in sneh 
]n'opoitioiis ,is to regulate the pruduo- 
tion ot gas .it a mo lerate rale. 

OISANITU. Pyramidal Titanium 
or.”. 

OJ.KriAXT GAR. This gas dif¬ 
fers troin the common gas in tliis, that 
it const tsol one prime ot cathon, and 
one of liydrogcn, instiad of one prime 
of earhon and two of Iiydro,L;cii. 

OLiliC ACID, is an oil obtained 
from potass and hugs'lard H.a])OTilticd, 
wliich has the properly of saturating 
bases and forming neutral com pounds. 
It may be made from any otliev fat. 
100 ol that from hog laC will saturate 
27 of barytesj 20*38 of Btrontiafli and 
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81 -.80 of lead. The oleic aciil from hu¬ 
man fat, sheep fat, ok fat, and gooser 
will saturate very nearly the same 
amount. 

OMCORArClIARUM. This name 
isphento a nii\tiirc of nil and su¬ 
gar, incorporati'd ivitii each other, to 
render the oil more easily diltusiblo 
ill watery liquors. 

OldiirM VINI. Sec Efhrr. 

t)LlllANGAl. A glim resin, tho 
pniduet of the .Iimiperus JiVcia, 
brodgilt Irom Tin key and the il.ast 
Indies, usually in drops or tears. The 
host is i,f a yeI!owish-white colour, 
solid, hard, and brittle: when chewed 
for a little time, it renders the spittle 
white, and irnjiivssos iiii unpleasant 
hittensh taste ; laid on huriiiiig coals, 
it yields an agreeable smell. 

OLIVUNITK. An ore ol copper, 

<Gj 1VINB, a sub-species of piisma- 
tic chrysolite. It con-ists of aO silica. 
38.5 mngiiesia, U'25 lime, oxide of iron 
12 . 

OliLARIS LAIMS, or potstone. Tt 
is found ahiindaiitly near the lake of 
Como, and is made into pots, it in 
also employed in Greenland. Its 
constituents are silica 39, magnesia 
19, oxide of iion 10, carbonic acid 20, 
w.iter 10. It occurs in beds of primi¬ 
tive slate. 

O.MPJIACITE, a mineral of a lock 
green colour, found in rainitliin. 

ONYX. A calcedoiiy willi alter¬ 
nate layers of white, black, and dark 
brown. 

OI’AGITY. The property of ob¬ 
structing the rays of light. 

OPAL. A sub-species of the indi¬ 
visible quartz of Mohs. Ofopaltbcro 
are seven kinds. 

1. Precious opal. Colour, milk- 
white, iucliiiing to blue. It exiilbits 
a heaiitifiil play of many colours. 
Hefuro the blow-pipe it, whitens and 
heconi *s opaque, but does not fuse. 
Its constituents are, silica 90, water 
10, Rome of them become transp.a- 
rent by immersion in water ; and aro 
called ociiliis iniindi, hydruphane, or 
changeable opal, 

2. Common opal. Colour, milk- 
white. Infusible. Its constitiicnti 
are, silica 93*5, oxide of iron 1, water 
5. 

3. Fire op.al. (-olour, hyacintb-red. 
Heat changes the colour to pale flesh- 
red. Its constituents arc, silica 92 
water 7*75, Iron 0*23. 
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4. Motlier-of-pearl opal, or Oarho- 
Inng. It is a varipty of calrodony. 

5. SPHii-npal. Colours,white, Krcy, 
and lirown, soiiietinirs i>t spotted, 
atiiped, or clouded delineations. Its 
constituents are, silira 85, aluinuia H, 
oxide of iron l‘7h, ca'bon 5, aminoni- 
aeal water 8, bituminous oil 0'3J. 

6. Jasper opal, or ferruginous opal. 
Colour, seai'lct-red, and grey. Its 
constituents arc, sdica 43‘5, oxide ol 
iron 47*0, wafer 7*5. 

7. Wood opal. Colours veoy va¬ 
rious. In branched pierc.s and stems. 

OPIUM is obtained from po|»py 
aeeds. It is pioouied from Turkey, 
and is also now produced to a laige 
amount ill India, and is expoitedto 
China. It is a powerful narcotic. 
See .VvrpAta. 

OPOJiALSAM. The most precious 
of the balsams i- tint eonnnonl/ call¬ 
ed JIalm of <jiilead,Opobalsamuni, Bal- 
Kdinielcoi), Balsamum reruin alhiiin, 
il'lgyptiacuui, Judaicuin, Syiiaeum e 
iVIecca, &c. This is the produce oi 
the ninyi is npobalsainuin, L. The true 
balsam is ot a pale yellowish roluur, 
clear and transparent about the eon- 
eisteiice of Veniee tuipentiiie, of u 
strong, penetiating, agreeable, aro- 
ijiatic, smell, and a slightly bittelI.^h 
pungent taste, ily age it lieeomes 
yellouei, biounei, and thicker, losing 
by degn-es, like volatile oils, some ol 
it:, tinei and more subtile parts. To 
spie.’id, u hen di opped into water, all 
ovei the surtaee, and to Inmi a fine, 
thill, laiubou-cidoiiied cuticle, so te¬ 
nacious that it may be taken up entire 
by tlie jinint ot a needle, were lor- 
uierly infallible criteria ot the genuine 
opotialsain. Neumann, however, had 
observed, that oilier balsams, wlten 
ol a ceitaiii degree ot i-onsisteiue, ex- 
liibit these phenoiliena efiiially with 
the Egyptian. According to Bruce, if 
diopped on a woollen clntli, in its 
pure and Iresh state, it may be W'ash- 
ed out eompletely and readily with 
simple water. 

OI*OJ)KLDOC. A solution of soap 
in alcohol, with the addition of cam¬ 
phor, and volatile oils. It is used ex- 
tcnially against rheumatic pains, 
■prains, bruises, and other like coin- 
plaints. 

OIH>I*ANAX. ^ concrete gummy 
resinous juice, oWlined Ironi the routs 
ot au umbclliterous plant, the pa<>ti- 
naca opupanax, which grows spun- 
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tancously in the warmer countriesi 
and bears IhceoM of tliii. The juice 
is brought from Turkey and the East 
Indies, sometimes in round drops nr 
leaiSjiiut more coniiuorily 111 iiiegular 
lumps, of a reddish-yellow colour on 
the outside, witli specks ol white ; in¬ 
wardly of a paler colour, and Ire- 
quently vaiiegated with large white 
pieces. It lias a peculiar stiong «aiell, 
and a bitter, acrid, somewhat nau¬ 
seous taste. 

OllBS. Arc the metals in their 
crude state, combined with oxygen, 
or mixed with clay, <<aiid, or other 
earthy substances. 'I'lie following 
are thg situations in wliieii melalliu 
oies are found:—J’latina and tlie re¬ 
cently discovered metals nailed palla¬ 
dium, rhodium, osmium, and iridium, 
have only been discoveied in the •‘Unds 
ot rivers. Gold and silver are tumid 
in iii'imaiy aiul transition rocks, in 
porphyry and sieiiite, and in the low* 
est sand-stone. Gold has been occa¬ 
sionally discovered in coal, and \ cry 
abundantly in the sands ot riK'rs. 
JVIereary is found in in lime¬ 

stone, and in coal strata, (.'oiiper, in 
piimary and transitiiui rock,^. m pur- 
pbyry and sicnile, and oecasionally >ii 
sand-stone, in coal strata, ami allu¬ 
vial groiiiiil. M,is«tes ol native cop. 
per ol many thoiisaiitl ]ioitn(ls weight 
are ioiind on tlie siirlace in the inte¬ 
rior ol Noilh America. Iron in every 
kind of rock. Tin. in granite, gni’i-«, 
mica-slate, and slate. Lead and zinc, 
in primary and tiunsition rocks, ex¬ 
cept trap and sorpeiitiiio ; in ]iorphyiy 
and sieiiite ; in the lowest sand-stone, 
and occasionally m coal strata An- 
timonv, in primary and transition 
mountains, exeejit in trap and ocrpen- 
tiiie ; it is also found in porphyiy and 
sieiiite. Nickel, hiMniith, cobalt, in 
p] iniaiy mountains, except lime-stone, 
trap, and sor[ientine. Cobalt and 
niekel also occur in tiansitiun moun¬ 
tain-. and in sand-stone. Arsenic, in 
primary and transition mountains, 
and in porphyry*. jUanganese, in pi i- 
mary and transition iiiouiitaini, and 
oceasionally in the lower stratihed 
rocks. Molybdena and tungsten, 
uiaiiium and titanium, in granite, 
gneiss, rnica-slnte. and slate. The 
latter metals, with f.iiioiiiium, eolinn- 
liinm, ceiiuiii, and tellurium, are very 
rare in natuie, and can only be re¬ 
duced to the metallic state with great 
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diflTiciilty. Ar<'or3iiig: to th(> dicciplos pralls, which is (umcj blue by acidi^t 
(it Werner, tiinty slate is not inothll^* It produces no effect on solution of 
lerouo; wliieli is the inou: rcinarha- ^old or platina; hut precipitates lead 
i>le, as this in a very ulmndaiit rock, of a yelloM’ish-lnowii, niei'Ciii*)' of ft 
uiid is tra\('rs(‘il liy veins ot fjuait/.. white, and iimiiuteoi till Of ti brown 
Jt also altei nates with, and giaduatcs colour. Oxide of usniiuin becomes of 
iiiaciisibly into sl.ite and gray waeku. u dark coIuUr with alculiol, and alter 
tlu! most iiictaliiferouri locks. This some time separates in the fuiin of 
(iffois a furthoi jiioul, it any were black liliiis, leaving the alcohol with- 
n anting, that the nature of rucks iii' out colour. The same effect is pro- 
llueiices the (|iiality and quantity of duced by ether, and much more 
the oies tlicy contain. quickly* It paits with its oxygen 

URICTIALCUM, a mixture of cop- all the metals, except gold nun jilatiiia. 

I ier and zinc, umrh the same as our Silver kept in a solution of it sumo 
iraxs used iiy the ancients. The tes time, acquires a black eoloiir. but 
was a kind ol bronze. does not deprive it entirely ot smell. 

Oil VIM ENT. A sulphuret of Copper, tin, zinc, and phasphorus. 
ar‘<enic. (luickly produce a black or grey pow- 

ORTHITE. A mineral which al- dcr, and deprive the solution of sitiell. 
ways occurs in straight layers, and and of tlie property ol turning galls 
geueiall> ill felspar. It consists Of blue. This black powder, which coi^ 
peroxide of cerium l'J'5, protoxide ot sists of tlic inetaiiic osmium, and the 
iioii 12*44, piotoxidc of iiiaiiganese oxide of the metal employed to preci- 
3*44, yttria 3*44, silica 33*0, alumina pitate it, may be dissolved in nitro- 
14*8, lime 7*14, water 5‘3ti. inuri.'itic aciiJ, and tiien hecuinc blue 

OSMAZOME. A peculiar animal with infusion of galls. If the pine 
piineiple obtained by digesting cold oxide dissolved In water he sliaken 
water on slices of raw muscular fibre w'ith moicury, it sooiis loses its smell, 
which IS occasionally to he pressed, and the metal foiins a perfect amal- 
It is to be evaporated, filtered, and gam. lly squeezing the siipcrtiuouH 
treated with alcohol. It lias a blown- incrcury through leather, and distiD- 
ish colour, and the taste and smell of ing off the rest, a daik gicy or blue 
soup. powder is left, whicli is the ohiniuiii. 

OSMIUM. A new metal lately dis- Exposed to a strong beat in a cavity 
covered by Mr. Tennant among pla- in a piece ol charcoal, it does not 
tina, and thus called by him from the melt; nor is it volatile if oxidation 
pungent and peculiar biiiell of its ox- be carofnlly prevented. W'itli co]ipei* 
■lie. Fur the mode in which he ex- and w'itii gold it forma in.tlle.ablt; al- 
trae.ted it, we? Iridium. Its oxide leys, which are easily dissolved in ni- 
may likewise he obtained in small tro-niuriatic acid, and ailoid, h\ dis- 
qiiantity by distilling with nitre the tillatioii the oxide ot osiniiiiii. ' Tho 
black powder left after dissolving pla- pure metal, previously heated, did not 
tina; when at a low red-heat an ap- ajipear to be acted u]ion !•> aunK. " 
parently oily iluid MildiineH into the Heated in a silver eup with raustm 
neck of the letort, which, on coiding, alkali, it combined vvitli it, and gave a 
concretes into a solid, colourless, sc- jellow solution, fiiiiil.ir to that from 
mi-tiansparent mas.u. This being dih- which it was procured. From this 
solved III vvaler, iorms a coneeiitrated solution acids separate the oxide of 
solution ot oxide of osmium. This osiiiinin. 

solution gives a dark staiJi to the skin OSSIFICATION. The deposition 
tli.u cannot he efl.icoit. Inlusioii of of the phosphate and rarhoiiatc of 
galls pre ciitlv piuiluces a purple co- liir.e on the soft solids ol uniiual 
lonr III it, which >ouii after becomes bodies, as on the lungs, liver, heart, 
ol a deep vivid blue. TbU Is tlu* best &e. 

test of the o.xide. With pure ammo- OXALATES. Compounds of sa- 
nia it beecines yellow, and slightly so liliahic bases willi the oxalic, acid, 
with eaiboiiatc of soda. With lane it OXALIC AC'lll. This acid, which 
Iorms II blight ridlow'solution ; but it abounds in wood sorrel, and whieb, 
is i.ot allected either by chalk or by combined vvith a small portion ot pot- 
pure nuigncsia. The solution with ash, as it exists in that plant, Itas 
lime gives a deep red precipitate with been sold under the uanic of salt of 
433 K* 
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l 4 ?tnoiia, to 1)0 used as a sub^ititute for jiiieo of loinons. irermh%t,idt, from 
till*, juice of that Iruitt itarticularly tiio iwid ol choiriesi, ami the acid of 
for ilis(:har/;iiig ink 'iiid iron- tartar, (voctlm^, lioin beech wood, 

moulds, wan lun? supposed to he ana- Kohl, from tlic rustdiiiiin in the distil- 
lotroiis ro that ot tartar. In the yo.ii l.ition of ardent spirits. M'estnitnh, 
177(i, however, lier)rtnnn discovered, not only from the crystiilli'/.eil acids of 
that a powerful and initfht 1)0 extiact- enirants, cheirics. 'citrons, laspher- 
ed Iruin KUf^ar by means ol the iiitr'C ; rips, l)iit also tioin tiic saeeharine 
and a few years afteiuards Scheele matter of these Iriiits, and from the 
toiiiid this to he ideiilie'il vvirii the acid uiicrystalliraldc paits of the aeid 
exiiitins iiatutally in soirel. lienee juices, llolfinann, from the juice of 
the acid heifaii to he distiiifriijshed bv tin* barberry; and Ilerthollet, from 
the name ol saeciiaiiiie, hut li is since silk, hair, tendons, wool; also from 
lieer. known ill (lie new noiiieiielatme otiier animal Kiilisraiices, especiailj 
by tliat of oxalic Sehecle extiaded from the eoamilinn of hlood, whites of 
tills acid iroin the salt ol soirel, or cirir.:, und likewise from the atnyla- 
aeidiiloiis oxalate oI potadi, as it ex- ceoiis and itlutiiions parts ot Hour, 
ists in the juice ol that plant, hy sa- M. Rerthollct ohsei ves, that the 
turating it witli iiiiiinonia. when it he< tity of the oxal'c acid obtained by 
comes a very sohihle triple sail, and treating wool with nitiic acid was 
adding to tin' soluiinn iiitiateof ha- verv coiisnlciMhle, lieiiig above lialf 
rytes di>* 5 ,idved in water. Having well the weight ot the wool employed. He 
washed the oxalate of liarytes, which mentions a diUcrence wliicli he ob¬ 
is precipitated, he dissolved it in boil- served lietween animal and vegetaldn 
ing water, and piecipitated its base substanees thus treated with nitric 
liv sniphiirie acid. To asceitain that .acid, namely, that tlic fornier yielded, 
no siilpliui ic and remained ID the sii- beside ammonia, a large iinaritity of 
peiiiiitaiit liipmr. be added a little ot an oil whieh the nitric aeid could not 

a boiling solution ot oxal.ite of lia- decompose ; wlieieas the oily paits 

rytestill no piecipitatetook plaee.Jirid of vegetable-' were totally de-troyeil 
then lilteied the liquor, wliich con- bv the action of tliis aeid: and he re¬ 
tained nothing Imt juire oxalie acid, marks, tliat in this inst-ance the glu- 
whieh lie erystallized by evaporation tinoiis part ot (lour resnnhied animal 
and eooliiig. It mav he obtained, how- suhstaiiees, wliereas the ainvlaceous 
ever, iniieh inoie readily and econo- part of the (lour retained its vegetaldn 
iiiieallv Iioiii sugar in the following propeitics. He further reinavks, that 
way: To six ounces of nitric acid the quantitv of oxalic acid tiiriiished 

ill a stoppered retort, to which a by vegetable matters thus treated is 

laige leceivei is luted, add, by dc- propoitionaidc to their iintritiveijiia- 
grees,one Diiiiee ot lump “iigarcoarse- lily, and pariiciilarlv that, tiom cot- 
ly powdeied. A gentle lieut may he i ton, he could not obtain any sensildo 
applied dining the solution, and nitric I quantity. Heyeiix, having rut with 
nxide will be evolved in iibiiiidaiicc. \ srissars the liairs of the chick pea, 
When the wliole of the sugar is dis-| found tliey g.ive out an acid liijuor, 
sidved, distil off a part ot the acid, till whieli, on examination, proved to ho 
wliat remains ill the retoit has a sy-j an aqueous solution of pure oxalic 
ruppv consistence, and this will form acid. Proust ami other eiiemists had 
regular crystals, amounting to 68 parts , before observed, that the shoes of 
from 10(» of sugar._ These crystals ' persons walking through a Held of 
must lie dissolved in water, re-crys- chick pease were corroded. Oxilie 
tallized, and dried on lilottiug-paii'er.! acid crystallizes in quadrilateral 
A variety of other siihstances aiford [ prisms, tJie sides of w'hieli are alter- 
the oxalic acid when treated hy dis- nately broad and iiairow, and suiii- 
tillation with the nitric. Kerginari ' rnits diedral; or, if crystallized ra- 
procured it from honey, gum arahio, pidlv, in small irregular needles, 
alcohol, and the calfiilnus concretionM They are efflorescent in dry air, but 
In the kidneys and bladders ot aiii- attract a little humidity if it rie damp ; 
mals. Sclieele and Hermbstadt from are soluble in one part of liot and two 
sugar of milk. Scheele, from a sweet of cold water; and are decomposalilo 
matter contained in lat oils, and also by a red heat, leaving a small quan- 
froin the nnerystallizable part of the tity of coolly rebiduain. —lUO rails of 
43t 
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alcohol take up near 56 at a hoilin^r by ten pounds of wood sorrel. Sa- 
ln*at, but not above 40 cold. Their varyj however, ^ays. Ili,it ten parts of 
aeiility is so great, that when dis- wood sorrel Ui full \cgetntinn yield 
solved ill 3G00 times thcii weight of live paita of juice, which give little 
Wilier, thi> solution reddens litmus more tlian a two hundredth of toler^ 
paper, and is perccjdibly acid to the ably pure salt, lie boiled down tlio 
tinte. Tlie oxalic acid is a good test juiee, however, in the first instanrc, 
for detecting lime, w'liich it separates without clarifying it; and was oh- 
froni all tlie ui'ixr ,acids, unless they liged repeatedly to dissolve and re» 
aic present in excess. It has likewise ciystallizc the salt to uhtain it white, 
a greater afhiiity lor lime than lor Thi.s salt is in small, while, needly, or 
any other oi tlie bases, and lurnn, lamellAr crystals, not alterable in tlio 
with it ,i puKeiiilriit iiisoliilde salt, air. It unites with baiytes, niaguc- 
not deroinpusahle exeept liy lire, and sia, soda, uniiiioiiia, and most of thv 
tilliiiiu; > 1 )nip ol vndels green. <tx- metallic oxides, into triple salts. Yet 
iilic acid arts as a violent poison its solution precipitates the nitric so- 
when swjlloued in the «iuanluy of lutioiis ul niereiiry and silver in tha 
two or three drachm^; and scvcial state ol insoluble oxalate of tlics* 
fatal accidents have hitcly oceiiiied, nictala, the iiitiic acid in this casW 
in coiisciinence ot Us being impropeily coiiihiiiing with the potash. It at- 
snld iiisteail of Kpsoni j.'ilts. The tacks iion, lead, tin, zinc, and anti- 
immediate rejection fioin the ofoniach inony. This salt, beside its use is 
of this acid, by an einclic, aided liy taking out ink spots, and as a test oC 
co]iious di alights of Will III water eon* lime, foiiiis with sugar and water it 
tairiing bieai'honalc of potash, OI soila, pleasant vuuling beverage; and ao* 
ehalk, or earlioiiate of inagiievia, are eording to i^erthollet, it ])ossesscil 
the propel I'cinedies. With barytes it roiisideiable poweis as an anliseiitic. 
loriiis an insnlublc salt; l>ut tin's salt The ii(‘iitial oxalate of potash is very 
will dissolve in vv ater acidulated wUh soluble, and assumes a gelatinous 
oxalic acid, and alfurd angular ervs- furiii, but may he brought to crystal- 
tale. Jf, however, vve attempt to dis- lize in liexaedral prisms with diedral 
solve these crystals iiy^oiliiigvvatei the sunimils, liy adding more potash to 
excess of aeid will nnite with the vva- the liqiiOi'than is siiflicieiit to satu- 
tcr, and leave the oxalate, which will rate the acid. Oxalate of soda likc- 
be precipitated. The oxalate ol wise exists in two din'erent states, 
stiontiaii too is a ncarlv nisolnhle those of an acidulous mid aiieutiul 
compound. Oxalate of magnesia too salt, which in their piopeities ai‘o 
is insoliihle, iiiilesK tlic acidMie in ex- ami logons to those of potash. Tlio 
cess. The oxalate of potash e.xi>ts aeidnloiis oxalate ot ammonia is crys- 
in two slates, that ol a neutral salt, tallizahlv, not v^oiy' “ohihle, and capa- 
niid that of an acidule. Tlie latter is ble, like the preceding ucidiiles, of 
generally uhtenied from the juice of coiuhiiiiiig with other hase.s, so as to 
the leaves of the oxalis acetusella, form tiiplo salts. Itut if the acid bo 
wood sorii'I, or riiinex nretosa, com- saturated with anunoiiia, we ubtaiu a 
moil sorrel. The expressed juice, he- neutral oxalate, w'lneli, on evapora- 
iiig ililiited wilh water, should beset tiuii. yields very line crystals ii, tetraii- 
hv for a few il.iy s,till the feeiilent parts dral prisms with diedral suniriiitb,oiie 
have subsided, and the supernatant of the jilanes of which, cuts oft three 
ftiiid is heeome eleai ; or it may he sides ut the prism. This salt is de- 
claiilicil, when expressed, witli the composahle by lire, which raises from 
whites ol eggB. It is then to lie strain- it a carbonate of Hiiiiiuniia, and leaves 
ed off, evaporated to a pellieic, and only some slight traces of a c(>ally re¬ 
set ill a cool place to crystallize. The siduuni. Lime, liaryteH,iiiitl strontiaii 
txi'st pioduct of Cl ystall being taken unite with its acid, and the ainmouia 
out, the liquor may he fuitlier evapo- flies oft in the foiin of gas. The oxa< 
rated, and cryst!illi'/.e(l ; and the same he acid readily dissolves nluirina,aiid 
process repeated till no mure can be tiie solution gives, on evapuratiuii, a 
obtained. In this w'ay Solilereth in- yellowish tfanspureiit mass, sweet 
forms us about nine drachms of crye- and a little astringent to the taste, 
tale may be obtained from two pounds deliqueseent, and reddening tincture 
of juice, which arc gencmlly afforded of litmus, but not of syrup of violets. 
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This salt sivolla up in tho Arc, loses 
it' iK'iU, anil loaves the alumina a lit¬ 
tle coloured. The oxalic acid inav be 
nbtiiiiied from the* roots and bark of 
itiimmerablc plants. 

OXIDATION. The process of con- 
vertiiiit metals, or other substances, 
iuto oxides, by conibininK with them 
a certain portion ul oxygen. It dif¬ 
fers Iroin acidificatiuu in the addition 
of oxygen nut being snflicient to form 
an aoid w’ith tlic substance oxtJed. 

OXIDES. Substanees cinnbined 
with oxygen, without being in the 
state of an acid. 

OXY-Af’li TIC Af'ID is obtained 
Iiy disaohiiig the deutoxide of bannm 
in acetic acid. It is the acetic dcu- 
loxidc of hydrogen. 

OXYOEN GAS. This g!i» was 
obtained by Di. Mriestlyiii 1/71, from 
red ox'ile of mercury exposed to a 
Imrning lens, wlio oliserved its di«- 
tiiigui.shiiig properties of rcmieriiig 
conlbu^til)Il more vi\id and e’liineiitly 
siippurting life. Sebeelc obtained it 
ill dilfcrent iniidcs in 177-'>: and in the 
same year liavois'ter, who bad bei;m], 
SIS he says, to anvpcel the absorption 
«f atiiiospbei 1 C nir, or ot a poition of 
it, in the calcination of iiictais, ex- 

i ’clled it U'oni the lod oxide of nierciiry 
leated ni a retoit. (i.xygen gas lorins 
about a liftii of onr atmospheie, and 
its base is very iibiindant m nature. 
Water coidaiiis y,S-SH per cent, of it; 
and it exists in most vegetalde and 
animal products, acids, salts, and ox¬ 
ides. This gas may be obtained from 
nitrate ot potash, exposed to a red- 
heat ill a coated g1'<ms nr eaithen re¬ 
tort, or 111 a gun-barrel: from a 
jiound of which about 120U cubic 
inches may be obtained ; but this is 
liable, particiilaily toward the end of 
the process, to a mixture of nitrogen. 
It may be expelled, as already ob- 
aerved, from the red oxide of mercury 
or that of lead ; and still better from 
the black oxide of manganese, heated 
red-hot in a gun-barrel, or exposed to 
a gentler heat in a retort with half its 
weight, or somcwiiat more, of strong 
Bulphuric acid. To obtain it of the 
greatest purity, however, tlic chlo¬ 
rate of potash is preferable to any 
other substance, rejecting the por¬ 
tions that flrst come over*as being de¬ 
based with the atmospheric air in the 
retort. Growing vegetables, exposed 
to the solar light, give out oxygen gat. j 


so do leaves laid on water in similar 
rituations, tlie green matter that 
forms in water, and some other sub¬ 
stances. Oxygen gas has ncitlicr 
smell nor taste. Its sp. gr.is Mill ; 
100 cubic inches weigh X{’88 gr. It is 
a little heavier than atmospheric air. 
Under great pressure water may be 
made to take up about half its hulk. 
It is e‘<seiitial to the support of life: 
an animal will live in it a ronsidcT.a- 
ble time longer Ilian in atniosplici'ic 
air ; but its respiration beromeH hur¬ 
ried and l.iliorious before the whole 
is oiiiisunied, :inii it dies, though a 
fresh aiiiiual oi Die uaiiie kind ean still 
bustain life for a ceitain time tiithe 
residualy nir. Uoinhiistiiui is powor- 
fiilly suppoited Ity oxygen gas. Any 
intlaiiimalile Miliittauec, previously 
kiiidli'd, and introduced into it, burns 
rapidly and vuidly. If an iron or cop¬ 
per wire be iiitiodiiced into a liottle of 
oxygen gas. with a hit of lighted 
touchwood or charcoal at tlic end, it 
I will burn with a Iniglit liglit, and 
I tlirow out a niiinlicr of spark:?. The 
bottom ot the bottle should be covered 
with sand, that these sparks may not 
/■rack it. If the \\ ire be coiled up in a 
spiral like a coikserew, as it usually 
is in this ex]ierilhent, and moved with 
a jerk the iiihtant a melted globule is 
about to fall, so as to throw it against 
the *-ide of the glass, it will melt its 
w’ay tliroijgh in an instant; or, if the 
jeik lie leps violent, lodge itself in the 
substance^of the glass. If it be per¬ 
formed in a bell glass, set in a plate 
Idled with water, the globules will 
fretjuently fuse the vitreous glazing 
of the plate, and unite with it so as 
not to lie sejiarahle without ilerarliing 
the glaze, though it has passed through 
pcriiaps two inches of water. 

OXYGENA'riON. This word is 
often used instead of oxidation, and 
fre(|ueiitly confounded with it; hut it 
differs In being of more general im¬ 
port, as every union with oxygen, 
whatever the product raav he, is an 
oxygenation; but oxidation takes 
place only when an oxide is formed. 

OXYMEL. A compound of honey 
and vinegar. 

OXYMIIRTATES. Uumpminds of 
the chloric acid with salihable bases. 
The oxyniuriate of mercury is cor¬ 
rosive sublimate. The oxyniuriate or 
chloride of nlumina, lias been u.scd ill 
discharging flirkey red. 



OXY- 

OXY.nURl.VTlC ACID, Chlo¬ 
rine. 


PABULUM OF PLANTS. Plante' 
ai'o toiiTi'l hy :uialy<«iH to I’oiiMist priiici- 
nally of chAiroal and aeiilorin matter. 
They i^ivo out by distillation volatile 
ciiiu|>oiinds, the eleniciitH of which arc 
pure ail, iiill.iiiimablu air. eoally mat¬ 
ter, and azote, or that elastic sub- 
st'ini-e wbii-h t'onns a i;reat part of 
the atino.s|dipre, and which is iiicapa- 
l>le of supporting eonibustioii. These 
♦•loiiieiits They gain either by tli»ir 
Icines tioiii the air, or by their roots 
from tlic soil. All manures from 
organized siihstanees contain the 
priiii'iples of vegetable matter, which 
dining putrefaction are rendered 
either soluble in water or aeriform— 
and ill these states they are capable 
of being assimilated to the vegetable 
organs. No one principle alfords the 
pabiiliim of vegetable life; it is iiei- 
tlier charcoal nor hydrogen, nor 
azote nor oxygen alone, but all of 
them together in various states and 
various eorabiiintions. Organic sub¬ 
stances as soon as they arc deprived 
of vitality, begin to pass through a 
series of changes, wliicli ends in their 
complete desti nction, and in the entire 
sepnnithiri and dissipation of the 
]i.irts. Animal matters are tlic soon¬ 
est destroyed by the operation of air, 
lierit, and light. Vegetable substances 
yield more slowly, hut finally obey the 
?anie law’s, 'fhe periods of the np- 
piicatinii of manures from decompos¬ 
ing animal and vegetable substances 
depend upon the kiioivlodgc of these 
princlplei. 

PALLADIUM. This is a new me¬ 
tal, liist found by Dr. Wollaston asso¬ 
ciated with plntina, among the grains 
ef whirli he supposes Us ore to exist, 
or an alloy of it with iridium and 
Osmium, scarcely distinguishable fiom 
the crude platina, though it is harder 
and heavier. If crude platina be 
dissolved in iiitro - muriatic aeid, 
and precipitated with 9 . solution of 
muriate of ammonia in hot water; 
the precipitate washed, and the water 
added to the remaining solution, and 
a piece ot clean zinc be imiiicrscd in 
this liquid, till no further action on it 
takes place; the precipitate now 
ilu-own down will be a black powder, 
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OXYPROSSIC ACID, Sea Prut- 
tie jicid, 

t 
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commonly consisting of platina, pal¬ 
ladium, iriilium, ibodiuin, copper, 
and lead. The lead and copper may 
he separated hy dilute nitric acid. 
The remainder being then digested in 
iiitro-miiriatic acid, and coinimm salt 
about half the iveiglit of the precipi¬ 
tate aiMcd on the solution, on evapo¬ 
rating tills* to (Jryiies'i by a gentle 
lieat, the result will be triple salts of 
muriate of soda with platina, palla¬ 
dium, and rhodium. Alcohol W'ill 
dissolve the first and second of these ; 
and the small portion of platina may 
be precipitated by sal aininoniac. 
The solution liciiig diluted, and priis- 
siate ol potash added, a precipitate 
will he Ihruivii down, at first a deep 
orange, and afterward changing green. 
This being dried, and healed with a 
little sulphur before the blniv-pipe, 
fu>ieB into a globule, from which the 
sulphur may he expelled by exposing 
it to the extremity of the fiaine, and 
the palladium will renrain spongy and 
malleable. It may likewise be obtained 
by dissolving an ounce of nitrate of 
potash in five ol muriatic acid, and in 
tliis mixture digesting the compound 
precipitati; irieiitioned above. Ur mure 
simply, iiy adding to n solution of 
cniiic platina. a solution of priissi- 
atc of irieioury, on which a iloceiilent 
precipitate w'iil gr.iduully be formed, 
of a yellowish-white colour. This is 
prussiate of pallaJiiim, from whlcli 
the acid may he expelled hy heat. 
Palladium is of a gieyish-white co¬ 
lour. scarcely distiugiiishaiile Irom 
platina, and takes a good polish. It 
is diictihle and very inalleahle; and 
being reduced into thin slips is flexi¬ 
ble, but not very elastic. Its fracture 
is fibrous, and in diverging strim, 
sbowiiig a kind of crystalline ar¬ 
rangement. Ill baldness it is superior 
to wrought iron. Its sp. grar. is 
from lO'D to 11*8. It i** a less perfect 
conductor of caloric than most metals, 
and less expansible, though in this 
It exceeds platina. On exposure to 
a strong heat its surface tarnishes a 
little, and becomes blue; but an 
iacreased beat brightens it again. It 
is reducible perte. Its fusion rcqulrea 
a much higher heat thau that of giddr i 
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but if touched Yi'hilc hot with a small 
bit of sulifliar, it luiis like zinc. Tlie 
Bulphuri't is whiter than the metal 
it**!'!!, and extremely brittle. Nituc 
and soon acquires a fine red eolmir 
from palladium, but the qiiaut.ty it 
dnssolvps is Kiiiiill. Nitioiis arid acts 
(III it more quickly and imwei fully. 
Siilphuric acid, b> boilinj;, ncqiiiies 
a similar colour, dissolving' a small 
]iortion. Muriatic acid acts niiirh in 
the .same inanner. Xitio-inni latie 
acid dissolves itiapidly, and .moiimes 
a deep ml. Alkali» and cartiis tluow 
down a pi'eei|iitHte iioiii its solutions 
genoially ot a line oi.tiijre colour; 
Imt it is paitly rc-di-.solved in an 
cxce.«s ni alkali.' Some ot the neiiti :ii 
salts, p.ii-tieulaily those ol ]iotn<-h, 
toini with it tiiplo l■llnlJlo|llllIs, niiieli 
more soluble m ivater than tiiose ot 
]tlatina, hut insoluble in ahohol. 
Alk.i1is act on palladium even in the 
metallic state; tlic eontaet ol air, 
howcM’r, promotes tbeii action. A 
nciitialised solution ot palladium is 
proeipilated ot a daik orange or 
inown by recent iniiiiate ot tin: but 
if It be ill -ucli piopoitiuiis as to 
remain traiispaient, it is changed to 
:i lieautitiil eiiierald-grceii. (rreen 
and sulph.’itc nl iron nrccipitates the 
palladium in a nict.-illic stale. Sul- 

I ihiirettcd liMliTgen produces a daik 
irou n prerlpitate; prussiate of po¬ 
tash an olive-eolourofl ; and priissiate 
nf meiviirv a ycdlowish-white. A.s 
tlie l.istdoes not precipitate platiiia, it 
is an excellent test of palladium. 
This juceipitatc is fiom a neutral 
solution 111 iiiUic acid, and detonates 
at about .MM)" of F'alir, in a manner 
similar to gunpowder. Fluoric, ar¬ 
senic, plio^phoric, oxalic, taitaric, 
citric, and some other acids, witli 
their salts, precipitate some of the 
solutions of ]ialladium. 

f*AST£. Imitations nf gems are 
so railed. Such substances aie se¬ 
lected, to he fused together, as will 
jiroduce an artificial glass, resem- 
hliiig in appearance the gem intended, 
and sufficiently hard and beautiful. 
The art has been brought to such 
perfection that it requires a veiy 
close inspection of the skilful to he 
aide to distinguish the real fi'om the 
apparent. The art is much encou¬ 
raged, not only by the vain, who are 
Unable ever to procure real gems, 
but also to replace lor a time the.; 
438 


diamonds of siioli persons as find' it 
convenient to procure u temporary 
loan pledging tlicir jewels. Silc.x, 
boiax, icdoxiilcot lead, pot!i‘»«, anil 
soinetimi's ari-eiiic, are the liane ol all 
aitifieial stones. The lusion should 
he kept up inodcr.iteiy lor twentj-loiir 
lioiirs together. Tins will give what 
lias been called -iiniily I’avle m Sti .iss. 
The tollowing three iiiixtures gi'.c 
a reiy tine sttass. 


Nt. 

2d 

.Id. 

Ilui'k Cl jstal O-.'llS 
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o-:joo 

,Miiiiiiiii - - 0.10(1 
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J’ul.'^h (I'ure) 0 1/0 

0 1770 

OlO.'i 

n«ir;ix - - 0(i‘J!l 

0-0200 
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0 000.i 

— 

1 (lOO 
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Ml. Jjaiicoii recommends the loi 

lowing:— 



Litharge 
^V lute lead - 
White taitar, or 

- 

- 0 lOG 
j- 0-0j4 


putiiss 
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Topaz is iliOirult of iniilatioii. 
following are the receipts;— 

Tlie 

White -trubK 

o-y.'isifi 

09 

Glass ot antimony - 

0-01 OSD 

— 

Purple of rusb-nis 

O-0U0D6 

— 

Oxide of iron - 

— 

0.01 


1000 

1-000 


Ruby Is thus made :— 

Strass - - - 

Oxide of Manganese 0*021.) 


] -0000 

Emerald is very easily made :— 
Mtrass - - - - (i'U8743 

Gieen o:jide of copper - O'OliUO 
Oxide of chruiiiium - O'O0Ua7 


1-0000 

Mr. Lanyon’s receipt is— 

StrasB - . - 0.900,'i 

Ae.ctate of copper - 0 - 00 iS() 
Peroxide of iron - 0*0010 


10000 

By augmenting the oxides of rap¬ 
per and chromium in the first nf the 
above, and adding oxide of iron, we 
may vary the green shades, and imi¬ 
tate dccp-colniirod emerald.—Sap¬ 
phire is thus composed 



FAR—PEA 

Straus (rory white) • 0-9S55 and iriideseence. It consinfs of alter- 
Oxide uf cobalt - 0'0i45 nato layers of membrane and carbon- 

- ate ot lime, whb’h oeea^inns tlieir 

I'OOOO irridcbeonce. Pearls aie soluble in 
This mixture must be put into a ■u'ids. ft is related ol I'lenpati a, that, 
Hessian erueihle, and remain in the in the intoxieatiun ot her prosperity, 
fire thiity hours.—Amutlijst is thus she took a peail oi imnieiise value, 
obtained:— dissolved it, and diank it in thu 

Straps - - O'OSyo preseiiee of Antony. 

Oxide uf manganese 0tiU7‘^ I’EAT, is one ot the most impor- 

Oxnle ol eoij.iLt - O'OO.IO lant productions of alluvial fri'mind ; 

Purple of iMssias - (l•0^^()2 it may he lejiarded as heloiiKiiiK 

- niOi"*? properly to the vegetahle than 

I'UOUO the mineial kiiui:doiii. J'ent foi- 
Mr. Ijaiifoii uses— meilv rmered extensile tiaets in 

Sti.iss . - - 0.00/7 Kiijfland, but is di-»a]ipearing heforo 

Oxide of inancaneiie 0.(j0'22 the genius of agricultnial improve- 

Oxide of robalt - O-nool inent, wliich has no wheie pro- 

-dueed more important eCfeets than 

l.OUhO III the eonversioii ol the lilaek ami 
Heryl nr Ariiiamanne is tlius made : barien peat moors of the northern 
Strass ... 000211 counties into \aliiahlp laud covered 

Olass ol antimony - 0.0070 with luxuriant heilia^re, and dopas- 

Ox)de of cobalt - OOOOf tuied by numerous Hocks. 'Hie fol- 

-- lowing desmption ol the peat inonr* 

I'OOOrt In Scotland, by ilfr. Jameson, is an 
Syrian framet is used for small aixuiatp pirliiic of the remaining 
jewel*, and is tinis inadii:— peat inpors in tiie mountainous jiarta 

Str.ass ... O-fiSliO of Yorkshire and the adjoining couii- 

(ll:i<'S of antimony - 0.'W20 ties:—In describing tlie general ap- 

I’nvple of cassias - 0'0025 peaianee of a peat moor, we may 

Oxide of manganese 0'0025 eonceive an almost entire flat of se\e- 

- ral miles extent, of a blown eoluiir, 

I'OOUn heip and there marked with tufts of 
In making pastes, the materials heather, which have taken loot, owing 
shonlil he farclully pulverized, well to the mole romplctc decomposition 
sifted, and the same sieve not used to of the siuface peat; no tiee or shrub 
dilT'iPiit eoinpos'tioiis, and only the is to be seen; not a spot of grass to 
purest materials should he used, and lelievc the eye in wandeiing o«or Ihiu 
ih>' best eiiicihli's: a uniform heat dreary scene. A nearer cxaininatioii 
should he kept n]> for 24 or 30 hours, discoveis a wet spungy snrlaee, pass- 
and the mas'* should be lelt to cool able only in the driest seasons, or 
gr.idnaUy. wlieii all nature i» locked in frost. 

I’.ilKJASfTE, aetiiinlite. The surface is frequently covered 

PKaS. .‘thtO paits of ripe peas with a slimy black-foloured substance, 
alibi ''ed sii 11. Davy ol— parti. which is the peat earth, so mixed witli 
St.Mch - - - - 1205 water, as to render the moss only 

I'ilirons matter analogous 1 passable by leaping from one tuft of 

to starch, with thu coats V 810 heather to auotner. Sometimes, how- 

ol the peas J ever, the surface of peat mos-es hax 

A sulistancc analogous to# -ea a different aspect,owing to the greater 

gluten 5" ‘ abundance of heath and other vege- 

Jllucil.'.ge ... - 219 tables, as the schmni, scirpi, evioptio- 

Sacebaiino matter - - 81 ra, &c.; but this is principally the 

Allmmeii . - - - 66 ease with some kinds of wbat are 

Volatile matter - - 540 called inuirlauds, which contain but 

K.irthy phosphates - - 11 little peat, being nearly composed of 

Loss .... - 229 the interwoven roots of living vego- 

1*EAliL, a concretion formed in tables. Quick moss (as it is called) 
reitain slicll-Hsli. It is of a blueish- is a substance of a more or leas bmwii 
white colour, with considurablc lustre colour, forms a kucadable compound, 
-139 
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ftiid whon goad, cuts freely and rioan The conslituenta of the liquor peri ■ 

with tlie spade ; but when it resists cardii appear to he— 

the spjiile l)y a degree of elastinty. Water- - 92'h 

ft is to be less compact when A'.buincu - frj 

slriC'i, and is of an infoiior miality. r The proportion 

The hcit kinds hiini with a clear Miieiis - S'O^of these sub- 

bright flaiii", I'^avin;, light-cdonred .Mur..iteof soda 0.5 j stanres is sumc- 

ush«"., but the iiioie indifferent kinds f what conjectural. 

in hill nine often omit a di»iigreeahle - 

hinoil, and leave a lieasy red-eolimrod lOO’O 

kind of ashes. In ili?gin” the peat, PERIDOT, chrysolite 

we observe tliat, when fust faken IMfillLA'l’K ACID. Tin's name was 

from tlic pit, it almo-Nt ininiediatoly gi\en hv Hergmaiiii to the acidulous 

Clianges its colour, uliicli hceoinos phn^ph.ite of soda 

more or le^s a deei» hrowii or lilack, PERLATED ACID, hipliosphur^tc 

and th? peat nritter heroine'! iinieii of soda. 

aitered, being iiicapalde ot forming a PEliiJ (Dalsaiii of). This 8iib« 


liiieadnhle paste with ivatcr. When 
dry and reduecd to powdei, as it is 
■often by the action of the ueatlier, it 
forms a blacki-li-eoloiiicd powdei y 
matter, en|ial)lc of .supporting vege¬ 
tation when ealcaroo'is eart'.i is 
added. Peat is fcmiid in various si¬ 
tuations. oftLMi in \alleys or plain", 
where it forms very extensive <ieep 
"beds, fiom thre* lo forty feet deep, 
as those in Aheideeiishiie ^ it also 
oeeurs upon tlic sides ot luoiiiitalns ; 
but even tlierc it is generally in a 
liorizoiital situation. The tops of 
niouiitaitio, upwards of 2,000 feet 
Iiigli, ill the Highlands of Scotland, 
arc covered witli peat of an excel¬ 
lent kind. In (■einiany it i.s also 
found at very great hciglits ; thus, 
tlie Hlogsheig, a high innnntain in 
fjower Saxony, and Uic Hrolieii, the 
highest nioiiiitaiii of the Ilaita, arc 
also covered with peat. It is also 
found in situations nearly upon a 
level with the sea: thus, the great 
moss of Cree in (galloway lies close 
upon the sea, on a bed of clay, little 
higher than the flood marks at spring 
tides, 

PEARLASH, an impure potash, 
obtained from the ashes of burnt 
vegetables. 

PEARL SPAR. Sec Brown Spar. 

PEARL STONE, a kind of quartz, 
found near Tokay, in Hungary. 

PEARL SINTER, or FIORfTE, 
consistJ of silica 94, alumina 2, lime 4. 

PEA STONE, a sub-species of 
limestone. 

PBCIl BLENDE, An ore of ura-; 
nium. 

PERCHLORIC ACID. See Mu, 

rialie Acid, 

PBRICARDIUM (Liquor Of the). 


stance is obtained fnnti the inyrnxylori 
peruifcium, wlnoii giows iti tlie warm 
p.irts of South Ameiicii. The tree is 
lull of resin, and the baNain is ob¬ 
tained by boiling the twigs in water. 
It has the consistency of honey, a 
blown colour, an agix'oablu smell, 
and a lint acrid taste, 

PERUVIAN HARK. Sec Cin- 
rhonn. 

PET A LITE, a iiiinerivl found in the 
mine Uto in Sweden, the analysis of 
which led to the discoverv of a new 
alkali, lithia. Its constituents arc, sii|>x 
79'212, alumina 16'225, lithia 5701. 
See Ijithitt. 

PETIIIFAC'ITONS. Stony mat¬ 
ters deposited either iii the wav ot in- 
ciustation, or witliiii the cavities of 
organized substances, are called pe- 
tiifactions. (halciireous curtli being 
universally diffused and capable of 
.solution in water, either alone, or hy 
the nicdiiiiti ol carbonic acid or sul¬ 
phuric acid, which are likewise very 
abundant, is deposited whenever the 
water or tlie acid boeoines dissipated, 
III tins way W'C lia/e inenistatioiis of 
llniestonu or of selenite in the lorin of 
stalactites or dropstoncs from the 
roofs of caverns, and in various other 
.situations. The most rciivarkahio ob¬ 
servations relative to petrifactions are 
thus given by Kirwaii:— 

1. That those of shells are found on, 
or near, the surface of tlie earth; 
those of flsh deeper, and those of wood 
deepest. Shells in .specie are bnitid 
in imoicnsc quantities at considerable 
depths. 

2. That those organic suhstniiccs 
that resist putrefaction most, arc Ire- 
quontly found petnflodsuch as 
shells and the harder species of 
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wooiU: on tlie contrary, those that 
are aptost to initrel'y, are rarely found 
pctrilicd ; as tibli, and the boher parts 
of aniinals, &e, 

3. That tJiey are most eommonly 
found 111 strata of mnile, chalk, lime* 
stone, or c ay ; seldom in snmirtoiic. 
Mill moic rarely in ff>|i?iiin: Init never 
in fjnois'i, eriamJe, liaaaltes, orslioilc; 
lilt tlicj bonietuiie ‘1 oeeiir antoiifr py¬ 
rites, and oies of iioii, copj»er, and 
silver, and iilime-t always consist of 
that speeies ol eaitli, stone, or other 
liiiieial that burroiinds them, sonic* 
limes of silex, apate, or earnelian. 

4. That they aie fi'iiiid in elimates 
where their 01 igiiiaU lould nut have 
cxiMed. 

a. That tho«e fvmnd in slate or clay 
are eompiessid and llatteiied. 
J^ETItOJiCLM,the same ns naphtha. 
I'KTltOsl |,K\, eompait felspar. 
I'KTLMTHli, poj'celuiii clay used 
hv the (.'hiiirse, 

fliWl’Kll, vvivich is commonly called 
itaiii ill I'raiire, and gcneially con- 
lonnded there with true tin, is a coiii- 
^loiind metal, the basis of winch ii, tin. 
The le*t soil consists of tin alloyed 
Witli aliout a tvventieUi, or less’ of 
copi'Ci, or olliei metallic bodies, as 
tlic expeiieiiee of tin* Avorkmeii has 
shown to he the most conducive to the 
improvement of its haidiiess and co¬ 
lon], siicli as lead, zinc, hismiith, and 
antiiniiny, Tlierc are throe sorts ol 
pewter, distinguislicd by the names ol 
plate, tritle, and ley-pewter. The 
first was lormerly iiiiieh n-eJ for 
jilates and dishes ; of the second are 
made the pints, quarts, and other men-1 
»uro8 oi beer ; and of the ley-pewter, 
wine luCiiBiires, and large vessels. 
The best sort of pewter consists of 17 
arts ofaiitimony to 100 parts of tin ;l 
111 the French add a hltlc copjier to 
this kindul pewter. Aveiytiiu* silvei- 
lookiiig metal is composed of 100 
pouiuli of tin, eight of antimony, one 
of bismuth, and four of copper. On 
the contraiy, the ley-povvter, by com- 
paling Its specific gravity w'ith those 
of the mixtures u| tin and lead, must 
contain uiorc than a fifth part of its 
weifflit of lend, 

WlAllMACOIilTE, a native com- 
biiiatiun of arsenic of lion. 

PnosplIOIlESCENCB. a light 
resembling that of phosphorus. 

PHOSPHORITE, n. sub-species of 
apatite. Coipiuon pho,sphorite con- 
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sists of lime 59, phosphoric acid 34, 
silica 2, fluoric acid 1, oxide of iron 1. 
Earthy phosphorite contains 11‘5 of 
quartz and loam. 

PHOSPHORIC ACID. The base 
of this acid, or the acid itself, abounds 
in the mineral, vegetable, and animal 
kingdoms. In the mineral kingdom 
it is found in eomhination with lead, 
in the green lead ore , with iron, in 
the bog ores which aflord cold short 
iron; and more especially with cal¬ 
careous earth in several kinds of 
stone. Whole mountains in the pro¬ 
vince of Estremadiira, in Spain, are 
composed ef this roinbination of 
pliosphoiic arid and lime. ,Mi Itowles 
nltiim-, tliat the stone is whitish and 
ta<>teless, and affords a blue flame 
w'lthoiit ^niell w'lien tliiovrn upon burn¬ 
ing coals. Mr. Proust desciibcs it as 
a deii<-e stone, not hard enough to 
stiike ffre vrilh «tcel, and sacs that it 
ii imiiid in stiata, which always lie 
hori7ontally upon quartz, and which 
are intersected with veins of quartz. 
Wlieii tliib »tone is bcattered upon 
burning coal'*, it does not derrepiliitc, 
lilt inu'iis with a beautifnl green 
light, wliich lasts a consi'lerahle time. 
Il mclts into a white enainel by the 
bIovv-pi|>c ; is soliilile with heat, and 
some effi ‘1 ycsceiiec in the intric arid, 
and forms sulphate ul lime with tlic 
biilpliurir acid, w hile the phosphoric 
acid is set at liherty in the 11u'>l. The 
vegi'talilc kingvlom ahoiiiids with 
phosphoru‘<, or its ecid. It is priiiri- 
pally foiiiiii in plants that grow in 
ifi!ii‘'«hy places, in turf, and several 
si»ecics ot the vvliitc woods. Various 
seeds, potatoes, agai ic, soot, and char¬ 
coal, nllurd phosphoric arid by ah- 
stracting the nitiie, arid from them^ 
and lixiviating tiic residue. Tiie lix- 
iviiim rontaiiis the pliusphvric acid, 
\v liicli may either he satnvated with 
lime by the addition of lime vv'ater, 
ill which case it forms a solid eom- 
poiiiid ; nr it may be tried hv exiunln- 
ation of its leading properllcH by other 
chemical mctliods. In the animal 
kingdom it is found in almost every 
part of the bodies of animals which 
U 1 V not con«idrrahly volatile. There 
is not, ill all probability, any part of 
these orgaiiizcil beings whiefi is free 
from it. It bas been obtained from 
blood, flesli, both of land and water 
animals ; from cheese; and It exlsta 
in large quantities in boncSf combined 
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With ealfiarconii eanh. Urine eon* 
tains it, not unlv in a disengaged state, 
but also coiiibiiicd with aininoiiia, 
soda, and limi*. It w'as b> the evapo¬ 
ration and distillation of this excre- 
nieiititioiis fluid wMtii ohaienal that 
phosphorus w'as tii-st iiiadu ; tlic otiar- 
coal tlecoiriposins the discMi»nge(l acid 
and the ammoniaccil salt.—(See Phos¬ 
phorus.) Bill it i* more rlicaply ob. 
tained by the process of Schei’lL', irom 
bones, by the ap]dicnlioii of ay arid 
to their earthy residue after iMlciiia- 
tiuii. In this proee.*s the sul])hui‘ic 
acid appears to be tlie nio«t conveni¬ 
ent, because it forms a nearly inso¬ 
luble cuinpotind with the lime ol the 
bones. Bones of beef, mutton, m- 
veal, being Ciilriiieil to whiteness in 
an open lire, lose almost hall of their 
wciglit. Tliis Inu^>t he pounded and 
sifted, or the tiuuhle may be i^pared 
by Inlying tiic ponder that is sold to 
make cupels for the assayers, and is, 
ill fact, the powder of burned bones 
readv silled. 'I’o three pounds of 
powder there may be added about two 
pounds of loinrentiated sulpliuriu 
acid. Four or five pounds of water 
must be aftervvaids added, to assist 
the action of the acid ; and dunug the 
whole pioeoss the opeiator must re- 
iiiemher to place luinself and liis ves¬ 
sels so that the fumes may lie blown 
front him. 'I’he whole may be then 
lelt on a gentle sand batii for twelve 
hours or more, taking eaie to 'iipply 
the loss of water whieli h-'i-i.eiis by 
evaporation. The next day a large 
quantity of water must be added, the 
whole sti allied through a siive, and 
the residual matter, wliieh is sulpliate 
of lime, must be eiluleoratcd hv repent¬ 
ed affusions of hot wutoi, till it passes 
tasteless. The waters contain phos- 
horie acid nearly free from lime, and 
y evaporation, tir^t in glazed eaithcn, 
and then in glass vcssids, or rather in 
vessels of platina or siUer, tor the hot 
aeid acts upon glass, affoid the acid 
in a concentrated state, which, by the 
force of a strung heat in a crucible, 
may be made te acquire the torm of 
a transparent consistent glass, though 
indeed it is usually of a milky, opaque 
appearance. For making phosphorus, 
it is not necessary to evaporate the 
water further than to bring it to the 
eonsistcnca of syrup; and the stnall 
portion of lime it contains is not an 
impediment worth the trouble of re- 
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moving, as it affects the produce very 
little. But when the acid is required 
in a purer state, it is rirojici to add a 
quantity of caiboiiatc of aiiiinniiia, 
nliioh, by double elective attraction, 
precipitates the lime that was hoM in 
sulntinn by the phosphoric acid. I'lie 
liuid huing then evaporated, affoids a 
eiystalli/.ed ammorii.'ical salt, uiin h 
iiiny be melted in a silver vesse!. as 
the acid acts ii](oii glass or eatth>'n 
vessel*. The ammoiiri is diiveii off 
1)V the lieat, and the acid acquires the 
form of a compact glass as transpa¬ 
rent as rock cry-tal, acid to t!ie ta»te, 
soluble 111 water, and deliquescent in 
the air. 't'his aciil is eomiiunily pure, 
but nevertheless may eoiitam a small 
quantity of soda, originally exii'tiiig 
III the bones, and not capable ol being 
taken away by this process, ingeiiioii<> 
as it is. The only uiic(|iiivocal method 
of obtaining a pure acid, .appears to 
consist 111 fiist coiiveiting it iiiln pho'i- 
jilierus by distillntiun of the inateiinU 
With charcoal, and then converting it 
again into acid by i.apid comlnistio'i, 
at a high tcnipcruture, either in 
oxygen or atniosphei’ie air, or some 
other equivalent process. Plins|ilioriis 
may also he converted into the acid 
state by treating it with nitric acid. 
Ill this operation, a tuhulaled letort 
w itii a ground stopper, must be half 
filled with nitric arid, and a gentle 
heat apidied. A small pieci* of phos 
plimiis being then introduced through 
the lube will be dissolved ivith eller- 
vescence, produced bv the escape of a 
large quantity of nitric oxide. Tlio 
addition of phosphorus must he oon- 
tiiiiied until the last jiiece remains un- 
dissolved. The fire licing then raised 
to drive over the reinaimlev of the 
riitrie acid, the phnsphonc acid will 
be lound in the retort, partly in the 
coneretc and ]iiiitly in the liquid form. 
Nulpliiiiic acid prodoces nearly the 
same effect ns the nitric; a large 
quantity of siilpliuiuiis ncid flying 
oft. But as it requires a stronger heat 
to drive off tho last portions of this 
acid, it is not so ivetl adapted to the 
pm pose, The liquid chlorine Iikewi.se 
acidifies it. When phnHplionii is 
burned by a strong heat, sufficient to 
cause it to flame rapidly, it is almost 
perfectly converted into dry acid, -omo 
of which Is thrown up by the force of 
the rombuttioni and tlie rest romaiiig 
upon the supporter. This substanco 
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luis aliio he(*n acidified by the direct 
application of oxygen gaa passed 
tliron^li hot water, in which the phos- 
I horns was liquptieil or fii'-ed. The 
/general characters of phosphovie acid 
are:—I. It is s-oUible in water in all 
1 roporlions, prodnciiiff a spoeifie prra- 
vilv, whieli iiiere'i'.ps. as the Quantity 
of arid IS jfreater, hut does not ex- 
ci’efl 2 , which is that of the {flaeiai 

ill iil. 2. It pi'oiliires liCat when mixed 
W'lii water, ttiough not verv eonsl- 
liiT ilde. It lias no smell when 
I'ure, and its taste is soiir, hut noteor- 
rowi^ro. 4, When peifpi-tly dry, it 
siiliiiines ill close ves'-eU, but loses 
tins property liy the addition of wa¬ 
ter ; ill whicli riicninstanee it t^ieatly 
dilfeis li'oin the Ixnacic acid, wliich is 
fixed i\ lien dry, tint rises by the lielp 
of water, ii. VVIumi consiiJi'ralily di¬ 
luted witli water, and evaporated, tlie 
a'|iH‘ons va]>iuir Ciiiries up a small 
joii'tioii of the iieid. d. With clhiieoal 
or intUiniiiiatile matter, in a stiunif 
lie.it, it lo-es its oxygen, and hc'sinies 
eonveited into ]ilios]ihoriis, IMios- 
plione acid is d'lfieuU. of ci-ystidlizififr. 
'I'lioutfli tlie phosphoric acid is seaveely 
corrosive, yet, when coiicentr.atefl, it 
nets u]Min oils, which it discolours, 
and at leiifTtli Idackens, prodiicinfr 
heat, and a stroii;; smell like tliat ot 
ether and oil of turpmitiiie, Imt does 
not form a true aei 1 soap. It lias 
most elfect on e.H.seiitini oils, Jess on 
diving oils, and least of all mi fat mis. 
Spirit of Wine and phnsphonc aeid 
have a weak action on cacli other. 
Some heat is excited hy tliis ini'C. re, 
and llie product which eoines over in 
distillation of the nii.\ture is strongly 
acid, of a pungent arMUiical smell, in- 
llaiiimahle with smoke, iniscilde in all 
|ii’onortions willi water, preeijiitatiiig 
silver and inereiiry fioiii their solu¬ 
tion!', hut not gold ; and nllhoiigh not 
an ether, yet it seems to be an ajipiox- 
imatioM to that kind of combination. 
IMinsphoric acid, united witli barytes, 
jirodnces an iiibulublc salt, in the form 
of a heavy white powder, fusible at a 
tiigh teiiiperaturc into a grey enaiiiel, 
TliC best mode of preparing it is by 
Rihling an alkatinc pliosphate to the ! 
nitrate or muriate of barytes. The 
phosphate of strontlan dilTei's from 
the preceding in being Holulile in an 
e.xvess of ira acid. Pliosphate of lime 
is very abundant in the native state. 
At 31arin<iruyclif in lluRgary, it » 
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found in a pulverulent fonn, mixed 
with fiuate of lime, fn the province 
of Estremadura, in Rpain, it is in such 
large masses, that wails of enclosurcsy 
and even houses, arc built with it ; 
and it is frcquentlv crystallized, ns in 
the apatite of Werner, wdien it as¬ 
sumes different lints ol grey, In own, 
uirple, blue, olive, and green. In the 
after state, it !ms lieeii coiifuiiiuled 
with the erysoiite, and '-oinclimes with 
the beivl and aqua niaiine, as in tlie 
stoiia called the Saxon beryl, it like¬ 
wise constitutes tlie eiiief part of the 
bones of all animals. The pIio<iphalc 
of lime is very didicnit to fuse, but in 
a glass-house furnace it softens, and 
acquires the semi-tiausparency and 
iriainof porcelain. It is insolnldc in 
wat-r, liuf when well calcined, fornu 
a kind of paste with it, as in innking 
i-upels. Iu‘sides tins use of it, it is 
employed lor polishing gems and me¬ 
tals, for absorbing grease from doth, 
I'lien, or inijier. and for preparing 
phosphorus. In ineuieiiu* it li.as heeii 
strongly reroinmciided against the 
rickets by Dr. liotihoiniiie, of Avig¬ 
non, citlier alone or eoinl>iiied with 
pho8]ihat(‘ of soda. The liurut harts¬ 
horn of tlie shops is a pliosphate of 
lime. An aeidiilous phostdiate of iiine 
is found in human mine, and m.iy be 
crystallized in small Mlky filaments, 
or' shilling scales, whieh unite toge. 
ther into something like the consist¬ 
ence of lioney, and iiuve a pereeptihly 
..cid taste. Jt may he prepared hy 
partially ileeoniposiug the ealcareons 
phosphate of liones by the sulphuric*, 
Jiitr'’e, or rniin.vtic aeid, or hy dissolv¬ 
ing tb.it phosphate in phosphoric arid. 
It is suliihle in water, and cryf'tllix- 
nble. Kxposed to the action at heat, 
it softens, liquefies, swells up, be¬ 
comes dry', and may bo iiiso'l into a 
trnrisp.ii cut glass, which is insipid, 
insoluble, and iinalteriihlc in the air. 
In these chai'detcrs it differs from the 
glacial aciil of phn^phorl|jl. It is 
barely decoinpoiahle by charcoal, so 
as to’ afford phosphorus. The phos- 
phate of potash is very dcliques.:eiit, 
and not crvstaUizable, but condensing 
I into a kind of jelly. Tdke the pre¬ 
ceding speries, it first iiiiilcrgoes the 
aqueous fusion, swells, dries, and may 
be fused into a glass ; but this glass 
deliquesces. It has a sweetish saline 
taste. The phosphate of soda was 
first discovered coinbiued with (Ubr 
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monia in urine, by Schockwitz, and 
M’iis railed fusiblci or mlcrocnamic 
salt. Margraff obtained it alone by 
lixiviating the residuum left after 
pre]>ai-ing pbosphorns from this triple 
salt and charcoal. Uaypt, who fiist 
discriminated the two, gave the phos- 
h.ite of soda the name of sal inira- 
ile peilaturo. RuueUc vciy propeily 
announced it to he a compound of 
soda and phosphoric acid. Heiginanii 
coiisiderru It, oi rather the ac^ulous 
phosphate, as a peculiar aciii, and 
gave it tho name of perlatc acid. 
tiuytoii'Morveau did the same, but 
diHtiiigulsIied it by the name oi nurc- 
tic; at length Klaproth ascertained 
its real nature to be as Kouelle had 
atfirincd. This phosphate is now coiii> 
iiionl> prepared h) adding to the 
acidulous phosphate of lime us much 
cuibouateot Muda in solution as will 
lully saturate the acid. The car- 
loiiate of liinc, which precipitates, 
being sepaiated by tdtration, the li* 
quid is duly evapoi ated so as to crys¬ 
tallize the ]diosphate of soda; but if 
there be not a Slight excess of alkali, 
the Cl') stale will not he large and re¬ 
gular. M. Funckc, of Linz, recom¬ 
mends, as a more economical and ex¬ 
peditious mode, to satuiatc tlic excess 
of rime ill calcined bones by dilute 
siilphuiic acid, and dissolve the phos- 
jiliate of lime that remains in nitiic 
acid. To this solution he adds an 
equal quantity of sulphate of soda, 
iiml recovers tlie nitric acid by dis¬ 
tillation. Hetlien separates the phos¬ 
phate of soda fioin the sulpliate oi 
lime by eintriatioii and crystallization, 
ns usual. The crystals arc rhomboidai 
pi'Nins of difrei'cnt sliapcs ; eiHorcs- 
ceiit; soluble in three paits of cold 
and one and a half of hut water. 
'I'hey are capable of being fused into 
an opaijue wliitc glass, u inch may be 
again dissolved aiul crystallized. It 
may lie converted into an acidulous 
plidspliate by an addition of acid, or 
by eiilier of the strung acids, which 
paitially, but nut wholly, decompose 
it. As its taste is simply saline, with¬ 
out any tliiug disagreeable, it is inucii 
used as a purgative, chiefly in broth, 
in which it is not distinguishable fioiii 
cominoQ salt. For this elegant addi- 
tion to our pharmaceutical pi'epara- 
tions, we arc indebted to Dr. Pearson. 
In assa)s with the blow-pipe it is of 
great utility; and it has dccu used 
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Instead of borax for soldering.^ T^e 
phosphate ol ammonia ciystallizes in 
prisms with four regular sides, tcr- 
niiiidtiiig iu pyramids, and sometiuu-s 
in bnudies of small needles. Us taste 
is cool, saline, piiiigciit, and urinous. 
On the lire it rom|orts itself libe the 
preceding specie.'-, except that tlio 
whole of its ha'-c may he driven idf l»y 
a contiiiuuiiec ol the heat, leading 
only tlie acM behind. It is but little 
more sidubie in liot water than in cold, 
wliich takes up a louitli otits, weight. 
It is pi city abiiiidaiit in hiiimiii urine. 

f iaiticubtrly alter it is become )>iitijd. 
t is an excellent llux butli ior assays 
and the blow-pipe, and in the fabrica¬ 
tion ol coloincil v-iass and aitiUuial 
gems. I'liospbiitc ol magnesia I'rys- 
tallizcs in nrcgiibtr )iex.ic<lral prisms 
oltliquely tinncatcd ; hiit is comiiioiiiy 
puheiiilciit, as it etiloresces very 
quickly. It lequires lilty paiU ol wa¬ 
ter to" dixsohe it. Its taste is cold 
and sweetish. This salt too i.s ioiiiid 
ill uiine. Foiiiciov and Vauqueliii 
have discoveied it likewise in sniaJl 
quantity in ttie bones ol various ani¬ 
mals, though nut ill those ol man. The 
best way of preparing it is by mixing 
equal purls of the solniions of phos¬ 
phate ol soda and siilidiatc of mag- 
nesia, and leaving thi'iii some time at 
rest, wiien the phosphate of magnesia 
will crystallize, and leave tlie sulphate 
of soda dissiilved. An animouiace' 
magnesian phosphate has been dis- 
coM'ied iu an intestinal ca'culus of a 
huisti, by Fourciov, and since by liar- 
tholdi, and likewise by the former iu 
some liumaii urinary calculi. Not- 
withstanding the soluliilily of the 
phosphate of ammonia, tliis tiiplc suit 
is far less rolublc I Iran tlie phosphate 
of iiiagiicsia. It is pailiuliy dccoui- 
posahle into pliospboins by charcoal, 
ill consequence of its amniunia. The 
phospliiite of gliicine has been exa¬ 
mined by Vaiiquelin, who iiifoims us, 
that it is a white jiowder, or mucila¬ 
ginous mass, without any pen’eptihle 
taste ; fusible, but not decoin posable 
by lieat; unalterable in the air; and 
insoluble unless in an excess of its 
acid. It has been observed, tiiat the 
phosphoric acid, aided by heat, acts 
upon silex ; and we may add, that it 
eiitci's into maDy artificial gems in the 
state of a siliceous phosphate. 

PHOSPHOROUS ACID. If phos¬ 
phorus and coiresivo Mihlimate ha 
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mftde to net Upon each other at an 
elevated temperature, a liquid vailed 

f rotoelilvrideof phuapboruii la lurnied. 

f water bo added to thii*, it retiolres 
it into Diuriatic and phosplioiun acidii. 
With a moderate heat the former is 
expelled, and the latter roinainii. 
When heatoil in an open vdsscl, it in- 
flaines, phosphiiirired liydrugeii flies 
off, and phosplioriv acid lemaiu.x. Ily- 
drophosphoius avid is thus found:— 
liCt water he poured on phospimret 
o( ban res, and wait till the phos* 
fihiireU'eil hydingeii he diseiiKaftcd. 
Then add oaut'ously to the filtered 
liquid dilute Miilphiiric avid, till the 
barytes be precipitated, and tlic super¬ 
natant liquid Is liydiophusphorus 
ucid, Avhieh should be passed through 
a liltcr, and may be eoneciitiated by 
evaporation till it hcconios viscid. 

PllUSPIIORL'S, is a inost extraor¬ 
dinary substance in nature, which has 
been rendered in sonio degree useful 
in coininon life, and affords much 
amusement by the wonderful experi¬ 
ments which by nieaiis of it may be 
pvrlorined. Like many other useful 
discoveries, it om’cs its oiigm to the 
vain aearrh after the philosopher's 
stniip, or the ait of tiiriiiiig interior 
metals into gold. Tlic first person wlio 
made phosphoius w.as iliandt, an al- 
vlieiiiist at Hainlnirgh. who olitaiiied 
it by a very disagreeable process, in 
small quantities, from in iiie. It may 
be obtained now by more agreeable 
processes. Put half a poiiiul of piil- 
veiisoil phosphoric acid into an eai then 
retoit with the same quantity of cliai- 
coal preiiously mixed together; the 
beak of tlie retort must be a long one, 
and is to be immersed m a basin of 
cold water. I^.iue tlic retoit in a lur- 
nace, gradually heated, by putting in 
a small portion of fuel at first, and by 
lidding more, until at lait n whito 
heat is obtained. Here the phospho¬ 
ric acid w'ill be vlecoinposod, giving 
out its oxygen to tlie charcoal, which 
is thus GOiivertcd into carhouic acid 
gas: this gas asceiuN through the 
water, and as it rnntaiiis minute por¬ 
tions of pho«pborus, (paiticularly if 
the distHlation be rapid) combustion 
will take place as it arises fnini the 
surface of tlie water. The phospiio- 
rus will iNimc over in a fluid state, and 
will fall down in congealed drops to 
the bottom of the basin. When these 
ttud the gas cease to come over, sepa¬ 


rate the apparatus, and examine the 
nei'k wlictiier any phosphui'us adheres 
to its internal surface ; tliis is to be 
removed by plunging it into hot water, 
itll tlie phosphoidc drops may be nf- 
tei wards brought to unite, by heating 
them ill a vessel of water. It is then 
to be preserved in stopped piiials con¬ 
taining water.—Tlie process recoiii- 
iiieiidcd by Fourcroy and Vauquelin is 
as follow’s. Take a quantity of burnt 
bones, and reduce them tu powder. 
J'tit 100 parts of this powder into a 
porcelain or stone-waic basin, and 
dilute it with four tiiiie.4 its weight of 
water. Forty parts of sulphuric acid 
ai e then to be added in small portions, 
taking care to stir the mixture after 
the addition of each portion. A vio¬ 
lent elTerve^cencc takes place, and a 
great quantity of air is disengaged. 
Let the mixture remain for twenty- 
four hours, stirring it occasionally, to 
expose every part of the powder to the 
action of the acid. The burnt bones 
consist lof the phosphoric acid aud 
lime : but the sulphuric acid has a 
greater aflinity lor the lime than the 
plinsphorie acid. The aetioii of the 
sulphiiiic acid uniting W'ith the lime, 
ami the separation ot tlic phosphoric 
aeiil. occasion the effervescence. The 
oiilphuric acid and the lime combine 
tdgellicr, being insoluble, and fall to 
the bottom. Now pour the w'holc mix¬ 
ture on a cloth filter, so that the li¬ 
quid pait, which is tu be received in a 
porcelain vessel, may pass thioiigh. 
A whiu* powder, which is the iii>«- 
liildv sulphate of lime, remains on the 
filter Alter this has been repeatedly 
washed with water, it may be thrown 
away; but the water is to he added to 
that part of the liquid which passed 
through the filter. Take a solution 
of acetate of lead In M'ater. and pour 
it gradually into the liquid in the poi- 
celain basin. A white powder falls 
to the bottom, and the acetate of lead 
itiu>t be added so long as any precipi- 
taiion takes place. The whole is 
again to be poured upon n filter, and 
the wliite powder which reinaiiisis to 
be well washed and dried. The dried 
powder is tlieii to be mixed with one- 
sixtii of its weight ol charcoal pow¬ 
der. Put this mixture into an cnUhcn- 
w tre retort, and place it m a sand- 
bath, with the beak plunged into a 
vessel of water. Apply heat, and let 
, ft be gradually increased till the re- 
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tort l)CconiP« red hot. As the heat in- 
ci'oasps, air-bubhles rimli in abiin- 
daiiee ttirnugli the beak of the letort, 
FKine of which are inflameil when they 
come ill coutaiit with the air at tlic 
surface of the water. A siihrtaiiee at 
last drojis out similar to melted wax, 
which eoiij^eals iiiidei the xvater. Tins 
is phosphni iis. To have it quite |>iae, 
melt it in warm water, anil .^1 1 aiii it 
several times thromih a piece of sha- 
moy leather uiidei thesiiifaPe of the 
water. To inmild it into sticks, take 
a glass funnel witli a !«>iig tube, which 
must he stopped u ith a riirk. I'MII it 
with water, an I put the phosphor ns 
into it. Iraiiieise the fiiniii'l in h>»il- 
inirw.itei, and wlien the phu«p1iortis 
is melted, and (lows into the tiihe of 
the liiiirei, plunge it into eold water; 
and when the |)bosphorus has become 
sidid, rem-’VC the eoik, and push the 
phusplti»rus from the nnnild with a 
liecc ol wood. Thus prcpaii*d, it must 
le preserved iii rlose vcs-els contain¬ 
ing pure water. When pliosidiovus is 
pel leelly tnire, it is scmi-tiansparent, 
and has the ioiisisteiice of xvax. It is 
so soil tliat it in.i) be cut with a knife. 
Its spoeifie gravity is fioml’JZto 2‘lKt. 
Jt lias an acini and ilisagieeable taste, 
and a peciiliai 'iiiell, somewbat re- 
Si'iiibliiig gai'.ic. When a slick of 
phosphorus iis bioken, it exhildts aoiiie 
appealaiire ot cn'stallization. The 
cnslals are iieedle-sliaped, or long 
octahcdioiis ; lint to ohlaiii them in 
thoir most pel feet state, the suifaee 
ot the phosphorus, just when it bu> 
romes solid, shoii'd be pierced, that 
the internal Inpiid pbosphoriis may 
lloiv out, and leave a cavity for their 
Innnatioii. When phosphorus is ex- 
I'osed to llio light, it liecomcH of a red¬ 
dish colnui, which app“.irs to tie an 
incipient comhll^tIOll. It is tliereforo 
ii-TC'-'ary to prcseivc it in a ilaik 
place. At the teinperatuic of !»9 deg. 
it becomes liquid, and if air he en¬ 
tirely evelitded, it eiapurates at 219 
deg. and boils at .’iM deg. At the 
tenii^evature of 13 oi' 44 deg. it g ves 
OiJt a wliite smoke and is luminoim m 
the dark. This is a slow eomhustion 
of the plioapboriis, which becomes 
more raoid as the temperature is 
raised. Wlien phosphorus is heated 
to the temperature of 148 deg. it takes 
tire, burns with a briglit flame, and 
gives out a great quantity of white 
smoke. Phosphorus outers into coin- 
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bination with oxygen, nitrogen, hydro¬ 
gen, .and enrhoii'. Phosphorus mu't 
}»e kept in water, for wlien exposcil to 
the air, it gradually eonsnnivh hy a 
slow eotnlni«lion, and with only a 
small degree uf heat will inflame. 
When exppi iinents arc pel toriiied with 
it. III Older (hat no unpleasant Jo'ci- 
deiil may <>€ 0111 ’, it is necessary to liave 
a ba-iri of water at hand, in winch it 
may be oecuMniially dipped, to preieiit 
its lodaniiiig from tlie Inmt of tin* 
hand Take a piece of plinspboi us, 
a'ul w’rtte with it 011 a black board, or 
on R slate, or on the wall. Take 
aw.iy the light, and the letters will be 
seen sliinimr in the dark. The pho^- 
|ib(iius, when nibbed on the wall^ 
slate, nr board, in writing the letters^ 
had let! a siiiall part behiiu', and This 
slowly bill lit away, and when the 
light W'.is removed, this combustion 
lendered the Ictteis \isible. After 
the phosphorus is all burnt, tlie 
light ceases. This expeiiinent is home- 
limesi emploved to fiighteii Iheinexjie- 
riciiecd ; hut it is most blaineable to du 
so, as most unpleasant riiiiseqiietiees 
maybe the result. If ividtiiig he made 
with phosphorus on purjile paper, af¬ 
ter the light has ee.ised, the traces of 
the letters will he of a red colour 011 
the pa|)ei'. This arises from the phos¬ 
phorus attracting oxygen in the pio- 
cess of cumliustloii, and forming 
thereby phosphoric acid, wbieli chan¬ 
ges the hliio into red. If a hit of 
phosphorus he placed on uiislaked 
lime, and a little water sprinkled on 
it, the heat will quickly cause the 
phosphorus to inflame. If a hit of 
phosphorus he wrapped up in paper, 
anil then rnlihod on the table, It vvill 
set the paper on Are. Friction, hy 
raising the temperature, produces the 
elleet. This will in some degree ex¬ 
plain the mode iii which boxes of 
pliosphnriis are employed in striking 
a light. The phosphorus is usually 
combined with lime or sulphur, and if 
a lirimstonc match he put into the 
box, and rubbed against the composi¬ 
tion, it will be sot on fire, and serve to 
light a oandle, ami on a cork being 
put into the hottV, the fire is extin¬ 
guished. In some boxes the oomposi- 
tinn is inch, that it is necessary to 
put ill the match, and on drawing It 
out, some part adheres to it; it must 
then be rubbed upon a cork, when It 
is cnflained, and sets the match on 
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fire. The cork is used bccnusc, beiiiK 
u ueak conductor of iicat, it does nut 
carry 0(1 the heat pioduoed in fric* 
tiui). Tliese Luxes act iiiueli mure 
leudily in suiniiicr than in winter If 
a few (tiain^ot idiooplnn us he luhhcd 
ill a iiiorlarwith imn liliiifts, they iiii- 
ineiliatel> take liie. I'ul a little hit 
III vlio^Vii''f'n'< into a fihial, ami tour 
on hulling water ; shake the phial in 
the daik, and Iheie will be an appear- 
anee ot linlliant !>tai«. I’nt a hit of 
phouphoiiKs into a retoit, wiih ivatcr, 
ami IjoiI it over a icimllu or l:iiii|i, and 
then shake it in tlie daik, and it will 
exhihil a lieriutilnl liiiiiinijus upiioar- 
aiii'Oi not unlike the ntuoia hot calis. 
f'hoi]dioiated hyIroKeii {{as ha <4 this 
pi 4 ipeit\,tljat it inllaines inniiediateh 
oil eoiiiiiiir III euiilaet witti the atiinis- 
pheiic an. It iii.iy he made thus:— 
into .1 letort ]>ut water, and some 
] leces ol kail ]inruin, or pine caiistie 
soda, will!h may he (fot at eheinists, 
ami a piece oi pliosphoiu!;; hull it o\er 
a eaiiillo Ol laiiip, and keep the mouth 
ol the letoil under Die siii'taee o( ua- 
tei, into a basin : tlieii the ^as will 
be (oimeil, and will use tinon^h the 
Mtitei.uml iiillaiiie the instant iti-urnes 
ill cunt act with Die uir. L’hosphoia< 
ted lime thiowii into water pioduees 
piiospliui ated lisdio^eii ffas, nlneh 
iisesiiml blazes :iway .it the <«intaL'e 
of the \\ dtei. Jt IS su|'posi>d ili.at the 
a|)pr.Li‘.im es eaileil "Mill with the 
M Isp” arises Irmii Die lornintion hy 
nature ul this species ol gas. This 
g.ist may .iNo he rmidc hy putting a 
hit of |ihosphoiifs into a glass oi re¬ 
toit inwliidi coiniiiun hydrogen gas 
is rma'le, by the soIiiMoii of zine. ni 
iion hliiigs, in dilnleil Mil|ihiiiic and, 
I'liosphorus IS cunsideied to he the 
cause ot niiiiiv natnial phemiiiiena. 
The light ol the glow-worm, whieli 
disappears entirely when the niiiinal 
hiuiiglit to the light, hut twhiih 
bhiiies like a star in the hedgen, in 
the darkness ol the night, is supposed 
to aiise Iroiri a slow' plmsplioiie eoni- 
Inislioii. M'liat is veiy extraoidiiiary, 
the insect has the power of disconti¬ 
nuing this light at pleasure,—and 
which it dncH fur its own protection 
from eiieinies. U is the female which 
thus shines, and, like IJero ol old, 

f guides her Leander to lind his way to 
ler abode. Fire-flies in warm cli¬ 
mates shine fioui the same cause. 
The eyes of some aoimaU sluue ia 
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the dark with a phosphoric light. Tn 
wann weather, when the p.isHcnger 
looks over the stem ot a ship at sea. 
he is surprised to see directly under 
her 1 udder, ninl for a short w.iy in 
her wake behind her, a blight shining 
appeartinro. produced by the fiictiou 
ol the ship and the water. In which 
there is a poilion ot pliusphoiiis dif- 
tu-ed, from the decoiupusitiori of the 
airinal bodies which perish in it. 
M'hen lieshfish have been hung up,aml 
have hcen kept for a week or more, a 
prison going into the room where tliey 
are, alter it is daik, will see them 
shining It arises fioin phosphorus 
which is disengaged in this ineipient 
stage of pntrelaction ; and wcie the 
fish kept longer, a still greater a]>- 
peai.'iiice ol light would ho peicep- 
tible. In the tiopleal eluri.ites, the 
phosphoiie light in the Wiike of a 
ship is still mote hrilliant than with 
ns in snimiicr, timl extcr.ds niiicli far- 
tliei behind in the wake ol the ves¬ 
sel. 'J'hevc is also at fiiiios to he 
seen blight liniiiiious appearunres in 
Die water ; and on taking up water 
ill .1 hiK ket, and cxainiiiiiig it, there 
die toiiml innumeiahlc inseets, Iroin 
whirh this light pioeeeils. When 
jihospiionis is coiiihined with hydio- 
gen gas, it is veiy leadily inflained. 
M’hen phosphorus i-heated in highly 
itiielUMl air, it lorms three piodnels; 
pho'.pliuric acid ; a volatile while 
powder, solulde iriwatei, and which 
niipaits its p,-opeities tn it; and a red 
suhstance, which is proh.thly an oxide 
ut pliosplioi us. Phosphorus and chlo¬ 
rine readily conihine. It coinhincs 
also with iodine, in dilTereut piopoi- 
thins, riiospliuius coinhincs also with 
snl|ihur. IMiosphoi us is soliilde in 
oil, and makes them appeal Inuiinous 
ill the d.irk. Alcohol and ethei dis¬ 
solve it, hut more sp^ncgly. IVhen 
swallowed in the iiuaiitity oi' a grain, 
it IS poiioriuns. 

Pimsl'llUKUS OF JUT.llM'IN. 
BOLOGNA, AND CANTON.—See 
Baldwin, Bologna, anti i'anton. 

PHOSFHUllB’r, the cnuiliiiiation 
of phosphorus with another suhstance, 

FllLOGISTICATKD AlH. Nitro¬ 
gen. 

PH LO G TSTIC ATED A LK ALI. 
Ferropriissiate ot potass. 

PIIHYSALITE and PYIVOPHY- 
SALITE consists of alumina 57'74» 
silica 34‘36, and fluoric acid 7'77i 
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PTCnOMELt th^ cliftractcrUtic 
prinriplf of bile. Afix sulphuric acid 
and A\e parts of water with fresh 
Mle, and a precipitate will he formed. 
Heat the precipitate, and decant the 
clear part, there femainn a eumpound 
of Nuiphuric acid and pioromel. 

PI(!llOTONlA, the poisonous prin¬ 
ciple of the cuctiluM Indieiis, the fruit 
of the nieiiispiM'iiiTiia coeultis It 
unites and torins crystals n ith the 
sulphuric, nitric, muriatic, aiiJ acetic 
acid. 

PIMEUTH. A variety of steatite. 

PIN(;1I»ECK. CV.pper, with a 
larger proportion of vine than is in 
brass. 

PINEAL rONtMlETTONS. arc 
jihospliate of lime deposited iii tiic 
pitical gland. 

PINITK, A blackish green mine¬ 
ral, consisting of silica uhiiniiia 
6375, and oxide ot iron d 7-'. 

I'lSTAClTE.—See Kpuiole. 

PITCH.- See Bttnm n. 

riTCII-COAL. -See L'ont. 

PITCU-STCNE. A species of 
qu.iitv.. 

PIT-Ci>Ar,.—See Voni. 

PLANTS.—See I’egclable King¬ 
dom, 

PI..AS5TA, eoiHists of 9^75 silica, 
0 2.'> alumina, non (I'.'i, loss 27>. 

PLASTBIl OP J'ARIS. Sulphate 
of lime oi g) is the chief ron‘ti- 

tiieiil Ilf tite liiils aliiiiit Paris; and 
hence tlie name ol plaster ot Paris 
giien to that mineral. 

PLATINA, i'«one of the metals for 
the discovery of which we are iiuieht- 
e.l to oiii eniitempoi anes. Its ore has 
recently been foniul to contain, like- 
_wi-e, ii,iir new metals,--palladium, 
iiidium. osiniiiin, and ihorliijin ; whirh 
see, lieside iron and eliromiiiiii. The 
eiiiile platina is to he dis-olved in ni- 
ti o-:iiuilatii: acid, preeipit.ited by nui- 
ii.ite ot ammonia, and exposed to a 
\eiy\iiileiil heat. Then the and and 
alli.ili are exiielled, and the inet.il le- 
diieej in an agglutinated state, wliieh 
is leiidoied more compact bv pressiin* 
while red hot. Pure or rehned plati¬ 
na is by inueli the liea^ ie-l body in 
nature. Its specific giavity is 
It IS very nialleahle, though coniiider- 
ably harder than eitlier gold or sil¬ 
ver ; iiiid it hardens much under the 
hainiiier. Its eolour on the touch¬ 
stone is not distingiiishahlc fiom that 
of sil\cr. Puie platina requires a 
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very strong heat to melt it; but when 
urged hy a white Iieat, its pails will 
adhere together by hammering. This 
jiroperty, which is distinguished hy 
the name of welding, is peculiar to 
platina and iron,which roscinhleeach 
other likewise in their iiilusibility. 
Platina is not altered hy exposure to 
air, neither is it acted upon by the 
most conecntiated simple acids, even 
when boiling, or distilled fiuiii ir. The 
.aqua regia best adapted to tlie solu¬ 
tion of platina, is composed of one 
part of the intnn and three of the 
Miiiriatic arid. The solution does not 
take place with lapiditr. 'A small 
qu'inlity of mtrio oxnic is disengaged, 
the colour ol the tiuid hceoniiiig tu>t 
vellow, and afteiward of a deep red- 
«lish bio\t II, which, upon dilution with 
watci, IS foniid to be an intense yel- 
low'. 'Phis solution is veiy corrosise, 
ind tinges animal matter of a bl.irk- 
<sh blown colour; it nifords crystals 
bv evaporation. CoiiiitMoussiii Poiish- 
k'lii has given the tollowing iiictliud of 
preparing iriallcable platin.i:—Preci¬ 
pitate the platina lioni its solution, by 
muriate ol amrnoni.i, ami wash the 
precipitate nith a little coH water. 
Reduce it, in a eomeiii.'iil crucible, to 
the well-know'ii spongy iiiet.illic tex¬ 
ture, which wasli two or three tiiiicH 
w’lth boiling water, to caiiy olF any 
poition of saline inattei tliat may 
ha\e escaped the action of the file. 
Iloil it lor about iialt an hour, in as 
much water mixed with one-tenth 
part of muriatic acid, ns will cover the 
mass to the depth of about half an 
inch, in a convenient glass vessel. 
Tins will carry olT any quantity of 
iron that might still exist in the me¬ 
tal. Decant the acid water, and edul- 
coiute, or strongly ignite the jilatiiia. 
To one pait nt this metal take two 
parts of mercury, and amalgainate in 
a glass or porphyry mortar. This 
ainalgamatioii takes place very readi¬ 
ly. The proper method of roiiduetiiig 
it is to take about two drachms of 
mercury to three drachm-> of p'atina, 
ami amalgamate them together; and 
to tins ainalg’im may he added alter- 
II itti small quaiititii-s of platina and 
mercury, till the wlmle ui the tw'o 
metals is coinhiimd. Several |>ounda 
may be thus amalgamated in a lew 
houis, and in the large way a proper 
mill might shorten the operation. As 
soon as the amalgam of mercury is 
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mnde. romprcsa it in tubes ofiv4>0(l, 
by (lie pre<(~iiiL' (vt an iron scirw ii])- 
nn a i-yliniiei'ul wofiil adapt ed tu the 
boie ut tlic tube. Tliist tliu su¬ 

perabundant mercury Iroin I be amal- 
j(am, and rviidcrd it solid. Alter two 
ortliiee Innirs. burn u|m>ii The cmiN, 
nr in a crueilde lined with rhaicual, 
the siieatii in l•’Illl'h the amalgam is 
roiifained, and niife tlii^ lire to .iwliile 
lieat; after whidi the idainia may be 
taken out in a very solid state, lit to 
be forged. Muriate ol tin is .so deli¬ 
cate d test of platiiin, lliat. a Mn^le 
riiop of the reeeiit suliition ot tin in 
muriatic acid, gives a biiglitred eo- 
loiirtc) n solution o! muriate ol plati- 
iia, scarcely di«tiiigiiis|ia)ile lioiii w.i- 
ter If the muriatic solution ot ]i|,ui 
iia be agitiited with ether, tlie el hoi 
will become impiegiiated with tlie me¬ 
tal. This ethereal solution is ni :i 
flue pale yellow, does not stain the 
skin, and is precipitalile l*y ammonia. 
It the uitio-niurialic solution of pla- 
tina be pieeipitated by lime, and the 
precipitate digested in snlpliiiiic and, 
a sulphate ol plaliiiiwill befoiiu.’d. 
A siibnitrate may be tunned in the 
same manner. Aeemdmg to AI. Cbe- 
ncvix, the iiisoinble Miljiliate contains 
hi'.'i oxide ol pl.itiiiii, and I.*! .'> arid 
and water; the iesoluble iiiii]iale7b 
ol oxide, and llie siibmti.ite cS'J ot ox¬ 
ide ; blit tliepHiity ot the oxide of I 
platina in the^e i'. iiiieertain. I'latiiia 
does not eonibi'ie with sulphur di- 
reetly, but is -oliilile bv the .ilkaliiie 
sulphiiieland piei-ipit.ited Iroiii its 
iiiliii-muriatic -olutiun, by siil]ihiiret- 
ted hydrogi'ii. l*elletier iiuiled it with 
phosphorus, by ]>roiectmg small lut-, 
ol ]ih<<sphiii us oil the iiiet,i1 lie.ited to 
redness 111 a el iinhle, or exposing to 
a stioiig he.it tour | aits each ol plati¬ 
na and concrete pliosplmric .mil with 
one of rharro.il powder. Tiie iilms- 
jihnri't ol plaliiia is ol a sihciy while, 
veiy hnttle, ami haid enough to strike 
tiie with steel It is inoro limltlt than 
the metal itself, and a stioiig heat ex¬ 
pels the phosplioi us, whence Pelletier 
attempted to ohtain pure platina in 
this way. He tuund, however, that 
the last ]>oitiuns ot phosphorus were 
expelled with too miicli difliciilty, 
riatiiia unites with most other metaU. 
Added in the |iro]iortioii ot one-twcltth 
to gohl, it form., a ycllowisli-wliite 
metal, highly ductile, and tolerably 
eUatic, so that Mr Hatchett supposed 
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it might ho used with advantage for 
wateh-springs <iiid other purposes. Its 
speeilic gr.iiity was ID'Ul.’t. IMatina 
rendcrii silvei more hard, hut its co¬ 
lour mote dull, ('opper iimeh im¬ 
proved b) alloving with platiii.i. From 
J-dtli to l-:!.'>t[i, or e\eii less, renders 
it of a golden eolonr, liardei, siiscep- 
tihle ol ,1 liner polish, siiiootli-giamed, 
and much less li.iblc to i list. Alloys 
ot platina with tin and loiid arc \eiy 
apt to ^.iriiish,— Sec Jton. From its 
liHidiiess. iiifitsihilily, .iml diflienlty of 
heiiiit acted upon liv most .agents, 
platina is of great value fur ni.ikiiig 
vuiioiis clieiiiical \essels. IM.itiiniiii 
iii.iy he ill awn into very line wire. 
'I'liiMC arc two o.xides of platiiiiiin. It 
is dissolved in cbloiine, and sulphate 
of platiiniiii may he obtained by pass¬ 
ing a ciiiient ol siilpliiirctted hydro¬ 
gen g,is through the iiitro-mut ialic 
...olutioii A liilminatiiig powder is 
ubt.iiiicd ficm )ilaliniitii 

JMdiON VST.—See Cryfanite. 

FLU .'I It.VdO. The pre-.eiit state 
of rheiiiiral seieiiee is leiy emharr.is. 
sing to all those who aic not jiaiticii- 
laily coiueisant with the daily disco- 
\erifs whieli are ni.ikiiig. Wlien the 
student has aeijniicd a knowledge of 
the piiiicipal l.iet- and tlie usually le¬ 
velled theoiie",, io the eouii:e ot a few 
moiitlis lie t.ikes up a suentilie |oui- 
iial, and lie imds some impoitiiiit ili<<- 
eoiery, a new tli"oi\, ami tlnit what 
lie li.nl lea I lied ami eiKle.u'oiired To 
keep in iiiiud, lie iiiii-t now mile mi 
ami loiget. Tin-, o!,'-ei \.ilioii will a],- 
ply to plnmh.igo o: lilaek lead.wliicli 
w.isusiiallv eoii-ideied .i < ombinatiun 
of eailiriii and iio:i , hut it is now ,is. 
seiled tli.it Ihe pieseiiee ot non is 
ineielv .nh entitiom-, and lli.il |iluiii- 
liavo Is iiollinig iiiiiie tli in an oxiil.* ol 
e.iiiioii. 11 iswiiiihy ol iiiUice, tli.'it 
pliiinli.igo is iiMeii litiiod in eo'i-i ler- 
alile abiiiid viiee in c.isi non, as in 
caiiiioii ; and it is leiii.uk.ilile, tliat 
tlie vve.ikest guns are by no nieaiis 
those winch lni\e the gieatest ahmi- 
daiK-c of it. The liest oialleable iioii 
contixins none ol it, and a gieat |iart 
ot the pi'tiecss ol i<‘liiiirig consists in 
the eoiiiliiistion of this siibstaiii e ; and 
hence, in some degree, tlie loss <,f 
weight. The pig metal used tor shell*, 
whieii is of laiioiis (jiialities, gene¬ 
rally distinguished into tliiec kinds, 
white, grey, ami black, alVord hlaek 
lead after sulutiQUj but various in dU* 
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inct.il, sdliili-in in aiMil". i>i n Im-li j liioM* in Huunn* liJi<* Iippii ps- 

ttip .u'clniH tlip tlsp [ pollpil iiy oi lent.il iiationx. 

fi '-ilp't «|Uiiiil!t\ ot I'liuU liMii, .iml I piiiPi lam that was sppii in hnrmn* 
ill ti'ip iiiii'l 'I'liil t>talc It IS sintii--j was 111liniu Japan a.iil i'Inna. 
timt'i. In iIjC iiim in hulk, .null 1 m* w hitPiK-o-J, I riinsiisircir v, liiu'ripss, 

‘o !-iiIi(l Ili.ll It nia\ Ir intiiilli a ’ pl'-sr-i’ii'p. .ainl ovoii rniifriii- 

Jiiiili' invM iifin i'.'. Ill.u'k l(’.i..l tliiis ' ul tin' laittpi \, wim I. sonn ho- 

i.ht.'iiiicd hi'i’i.nil's hot nil jinsin c to ' I'.iini' llii’lO ii tinont ol snuijitiionn ta~ 
111" .111, '■111.1,11!! wliil 1 tin'll' i.,ii\ j lll(•^, iIkI no*, tail to pxnip the .iilriiii.i- 
li'oisi111(• to In* r\ ai'OiI'ti'il, I'.ninn- tnni ii'ui iijdn .liy ol Kimii'raiis. p'a- 

i. iili M'lii'ii tin' sinUi.s 11- rt''i''l't''l Ih/i I'.iitu nilh's, iiiNsinnai N at Cliiiiiw 

mi III -III i‘«*ssiiiii, „s lu }n.|.| i., ' •.■’lit itniiii'.a Minnnnry ili-si )i|itinn of 
In till' .'.II. Tins .Ml .'s in. HI tiic .ih- 'tin- {'loccss hy wlmli (lie iiihahitaiitA 
si)i|'lio'i (,f o\i,!rii 111 tliiisi* r:is|.s o', lli.ii ci miliv ni.ikc tlirir pori'i'l.ain, 
\iii«*i<* till' sill,-t.iiii't' (iors ’ III hear ni' .'iiiil .ilho a snmll (|i:.'iiitity ot the ni.i' 
lii'iDp t.iki'ii out I't tin* lliiid, it tPiiaN wim-li (In v ciiifiloy In ita mm* 

Iniin till*’i)ioi i"s 111 i.will'll itjoa jiO'itimi. M<* s,i,il that the ('liiiicse 

niif In I'll |ii'i li)inif>l •iiiiini' Ih,* miIh- riiiii)ii)Hril thnr |>ui'r('laiii of two in- 
tiDi, 'I lie ii<>ii l■llIU■s liltin' I'Uiloi' ! ^I'odii'iits, mu' nt whii-h is .a liatil 
li.ii'ks, aili'i I ('111'.'' I'Mi I lull'll 1 ) tin' ' s|i,ii|. Ol I ork, rallcil hy Ihcni ]ii'tuiitsp, 
poitii, anil I iki'ii lint aini m'i ai'Oil, | wi'ioli tin*) l■al'(‘llilly ^'riinl to a \eiy 

ii. ivp fipcii Imiiiil to I'oiit.im iiorliii!!< ; Limi powdoi, aini the other^ calh-d hy 
hilt Idai k i'M'i, tin.* non 1 aMi.f? I'Ci'ii ; itieni kaolin, is a w) itn o.iithy mli- 
I'lssniini , and this hla.'k li'.ni, w nen j siiinpp, wliii-li tlii'v mix iiitim.ilfly 
it tills ll(•l•ll si-,a{i(>i|, I'.ii l.fi'ri louiid I uitii the ^loiiiul iictiinise. Jlcunniiir 
to III' \ei'\ iini, .i.iil to I .HIM* evapoi .1- | exaniineil imth these matters, and lia- 
Ii0ii ol the •iioistni(■ I'ui upon it. 'ilielvin^ ex|ioseil tiieni Mepniatcly to a 
irniis laken I s jii.'.nn ol dniiijj-ln'Ils \iuleiit tne, he disniveied that the pe> 
•ml Ilf the M'-si'l ol vlic Spanish Ai- tuntse had lii'-en witiiont ailditioii, 
III.Ola, uh'i li aa-s sunk in Alull Soiiiid ann that, the k.ioliti had ^tiveti no mil'll 
ill |)\ >oiiii' .nlM'iiliiri'is in ijl-l, of lusihil]t\. lie alleiwanls mixed 
well'loitiiil to 1-1'<oiloded. ami when these in.itteis, and iorined eakes of 
n 1.'.pi'll iidt \i'i\ ln>l,to the astoiiisli- tlieiii, whndi, liy hailing, were con- 
mi i.i lit |)'i- Mit:lil.iiiiieis, ulio conlil uTted into poicelaiii Minilai to that 
iMl l•llt■.l'el\l’ the I'.iiise, .illei llie kuiu. ol t'.b’na 

li.ol heeii ne.iily two eeiitniii's in tiie r<;K( ISLA1N OF llFlAl-’MlJR. 
se.i I'llai k lead m.ay thii» he ina'Ie lieainmir p:a>e the ijnalitv ol porco- 
iii .III artitiiMiil way, and loiiiid tube lam to irl.iss ; tliat is, lie reiideied 
the s,mi" Milislaiii'c as that formed itlass ol .i milky coloui, sciin-ti,iiisp,i.. 
Uy iiatnie. - See Kilac’i Ijiud. leiit, si, Iiard as to .stiike lire with 

I’OISONS, siiiivl,Hires wiiieh,wheii steel, intiisitile, and ol a lihioiis !>i,rm. 
iippiii'il lo luiiifl* hodn's, tend In de- hy iiie.aiis of ceiiieiitatioii. Tlie pro- 

i. iin'i* the \iUil innetmns, and pin- eess wtin'h he piihlished is iiul ilitli- 
dme di'.itli. Moiue poisons aet by cult, ('iniinioii trla-s, sneh as that of 
tli'.'ir eounsive piojieily,—as .ii'senie win. h wine ImttU'save imide, suececds 
and loiiosive snldnnale ; otliei pm- he.st. Die ^ji.is^\essel wIneh is to he 
^oMs hj In'iii}; most poweilullx astiin- eeiHeited into poredaiii, is to he iii- 
pi'iil ; snnio poisons me .lerin, others e'oscd in a Iniked earthen i-.ise or 

ii. i rolie and siiipif\iiii;, wlmh pro- si^ifji.ii. Ttie \essi'l and ease are to 

h.ihly li.ixe a diiei't powei upon the lie liliecl willi a renieiit i'onijio«i'd of 
Inaiii : smee desti.iy uiimial iMe l>y ei(ii!il jiaitsi oi sand and powdered 
their putieseent ijualities. pypsiim or plastei, and the xvlmle is 

(.’llJlOITJi, the volourinp tube put into a potter’s kiln, and in 
inaitei <>t iialiron, leinaiii Iheic dniin;* the baWiin' of 

l'().^li*IUii.iiX, xrliite oxide of ziiie. (.oinirion eaithenwaie ; alter whieh 
J*U>. DUlwOl'S S 1 *AH.—See Ilru~ the plasa vessel will he lound trans- 
vy Spur. formed into such a matter as lias lieeii 

I'l»K(’KliArNE \IITII.—See Vlay. deseiihed. 

l’i>iH,’El,AiN, i'tlie iii'jst I ciiiiii- POUPIIYRY, rieriies its jiriino 
tul and the ime^ftui all cai then ^^arei^. fiom the Greek word signiijing red, 
lot) 
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a<^ tlip porphyry iwd l>v llie am-iputa 
was nin'«t rn'<|iipiilly ol colour, 

'i'lip tcini poipliMy IS vcrv v.'umu', Iu*- 
ii'if to all roc|<‘> tint a 

ctuiip'Ki hrfsp or eii iiTwl m wlnih 
jtvxI.iK of iiiivk'iiul .111' nibf'rlilt'il .uni 
liisiiiiitlv Yisilil«‘. 'I'iiiis, ai-i'oiiliii;' 
to tlio kiiiiT oi stoi'O III V lii>'!i tlic 
(•i\--t.il< oci'iii, liio jioipliMy irikri its 
iiioM' ippi'i>]ii TKiiiia, Ji> lioni-'.toiii' 
poi pin I V, I'lin-'-toiia jiotplnn^ pilch- 
utoiii* iiiiil olisiilian poi plni v. Till' 
liasi' ol poipliMV Is ■•’(■Mi'i .ilh iillicil 
toti.'ip. and is lusilili'. 'I'lu* n>sl.iN 
HU' citlii'i’ipi.di/ or Icispai. liiU iiioic 
C'Miiiiioiily lli(> I'llt*']', loiMiirir loiir- 
jiiilcd or six-.i(|f'il pnsimnrliosc length 
is grcati'r tli.ni the lircailtli. 

I’()JITLAXI>. A nuiipai-f sand 
stout* Iroiii the* isle ol PoitUinl united 
liv .1 r.ilrtiri'oiis reiiieiil. 

POTASS. 'I’liis alkali is rorn- 
inonlv callfil the veget ilile allcili, lie- 
eaiise it IS ohtaiiii'd Inuii the ashes of 
vegetatilt'K. It has heeii (li>ro\c'ied In 
Sir li. D.iw to eoiisist ol a inetel 
U'hicli Ik ealls potsu-suiiii and two poi> 
tioiis ol oxygen Rod w.iler. In the 
fashioiialde noineiiclatine of the day 
it is railed the Indr.ited deutoxide ot 
liolii'-siiiiii. Ill the .irtb ol life, ard 
iiiileed even in sriciitide investig.i- 
tions, lee are little eoneeriied u itli po- 
ta-'-iiini, • nt M itli rli's \ er\ eoioinoiilv 
and ii'^elnl alkali in tlie elate iii wliieli 
ave ti.id it. 

7 '«/i/e 0/ thr anhne jrrodurt of one 
l/tmu’n ‘If/ Uts, uf a 'hes of the fot- 
lo tot It ^ rei^etribles :— 

S.iliiie tnodiiets. 

St.illcs ol Tiirkev/ ijisHn, 
wheat or ni'Mx.t 
Stalk'- 1)1 '■iinllo.v’e' ,.i J') 

Vnie-liraiielies li'.oj 

I'JllU - - l''» 

iioK - - - rs 

Sallow - - I'f-i 

Oaic - - - 111 

Aspe.i - - dl 

Itee. h - - Ji:» 

Kir - - - n> 

Fenicul ill August, IKi or l-Jf) nei'oril- 

iiig to Wil- 
deiilicuii. 

Wormwood 7 W 

Kumilory - - 'tliO 

Heath • - 115 Wildenlinim. 

Oil these tahlea Kirwan makes the fol¬ 
lowing ii'inarks:— 

1 . 'I'hnl 111 go lie I'.il weeds yield mom 
ashes, ami their ashes much more salt 
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than woods; and t’lat roiisefjneiitly 
ns to salts of the \egetahle alkali 
kiiiil, as pota-l), pearl.isb, casliiipi^ke. 
neither Anieiiea, Tiie-ti', nor the 
iioitijnn eo'.nitIK'S, have any sidvaii- 
tege over It eland. 

'A That ol all weeds fnni'tory pro- 
diire- iiKisl s,(1t, and next to itwonn- 
M emt. Itiil il ue attend nnly to the 
ijiiantitv ot salt iii a given weight of 
ashes, the aslies ot woimwood oon- 
tiiiii Hiost. 'I'liioinnii libiiiuini also 
proiiiiees inoi'e aslics and salt; than 
ierii. 

Til'* process for ohtaining pot and 
peailash is given by Kirvvaii, as lol- 
lows:— 

1 'J'he weeds slmuld he cut just be¬ 
fore they seed, then spreiid, well dried, 
and gathered rleaii. 

‘2. Tlipy should he hiiriied witliiii 
doors on a grate, and the ashes laid 
in a iliosl as fast as they are pro¬ 
duced. If :uiv eharcoal he visilile, it 
should he picked out, ami thrown 
back into the tire. II the weeds be 
moist, mueli eoal will be leqiiiied. A 
clo^e siimthered tiie, winch has been 
lecoiiinieudod by sumo, is \ery preju¬ 
dicial. 

3 They slioiild ho lixiviated wilh 
twelve times their w'eigiit ol hoilirig 
water. A drop ot the solution ot coi- 
rosive subliiiiale will iiiiinediately dis¬ 
cover w'iien llie water ceases to take 
up any more alkali. The eaitliy mat¬ 
ter Hint lemanis is sriid to lieagood 
ni.iniiie for elavey soils. 

4. 'I'lie lev thus luimerl should be 
eiaporated to drym'ss in iron pans. 
Tui) or tliiee at least ol the«i' should 
he used, . 111(1 tiie ley, as last as it is 
coiit leted. p:i-scd tiom lb" one to the 
othei. Thus, miinh time is •-ased, as 
weak h'vs evaporate more i|iiii-kly 
titan the stionger. The salt thus jiro- 
cnrrd is of a dark roloui, and coii- 
iinn'h ext'aclive iiinlter, and 
heiiig foriiieil III lion pots, is called 
potasli. 

.5. 'i'liis salt should then be eaiTied 
to .1 leverboratovv furnai'C, in which 
the extractive matter is burnt off, and 
iiuu II ol tlie water dissipated : lienee 
il geiierafly lie-es Irnui ten to filteeii 
per rent, of its weight. Particiiliir 
caie should be taken to prevent its 
melting, as llie exliactiie matter 
would not then he perfectly consiirned, 
and tlie alkali woiihl form such a 
uniuli with the eaitliy i>aita tiH cuuld 
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lint t*n''Ilv lie di«'Solve(l. Kiiwsin .-uliN 
tins caiUiitii, biTjiiiM* Hr. hcwis .iiitl 
Mr DtiNsic liiivc* iii iilvoiri'iith dirci-f- 
rl llii* r'liitruiy. 'I'liis ‘.sill llms ip- 
tuiP'l is ciilleil ppsxi l.l^l^ •ui'l must lie 
tl>i‘ saiiK* :is tlip T)uiit7ii' txMi 

T'l (liltAin this ntkali piiii*, lli'i- 
tlinllpt n‘('nniiii'‘ii-|<., tn pva|ii>i .'ilp a 
iinliition nt ]iiit:i-li, iii:i>l(‘ I'aiisttc In 
liiitling M'ltli <|uii:lv 1 inii', liH il Iipcoiiips 
of A r(iii-.ist«'iii:i>, t<i a'ld 

aliniit r.n pi|iiaI o| alcnli^l, and 

let tlic inis^iiic ?taii‘l some Imip in .i 
flosp M-s'.fl. SmiiP '.iili'l iijiitlt'r, 
piirlly ciystallizod, will i'dIIim*! .it I In* 
biittrnn; nlxni* tins will lie :i sinsill 
quiiiitity ol' a dark-' oliniipd tiiii'l ;and 
on till*topunotiipi li/litfi. Tlu*l.il!i*i 
^ppaiatpil by df•l■alIlarulr^ is i,i bi* 
rv.t]Miialcd ijuicklv in a '-ilicr lia-iii 
ill a s.iiiil lip.it (il.i'^s, nr alitinit anv 
ntlii’i niptal, wmilil bo tniiii'ii-il liy 
tlio pota.«li, Jlofnrc tin* i". i;ioiatiun 
liiis been c.Ti 1 iPil fai, till* -idntinii is 
fri bp rPirnncd finiii thp liri*, iiid snf- 
forod to vtaii'l at ipsl , wlipn it nill 
airaiii &P|,aratP into lao Ibiids. 'rbo 
lifrlilPi I bciiii' poiiroO niT, is .ii'ain to 
bp p\a]Knati*d witli a ijiiirk bout; 
and on staiidiii;; a ddv or two iii a 
••Io*.p vpssp], it \> I'l doposit tiiiiispa- 
roiit PIN stills of jiiirp potash. It tlio 
li«|i|oi bo PN.1)101 ati>d to a pi'llicl.*, tlip 
pnt.i-li will PiHiorolo NVitlionl roirnlar 
ciNstaili/alitiii. In both p i^ps a Injfh 
nilontpil Iiipioi is sp|iiii.iti'd, NNliioli i^ 
to III* ))oni't'il off ; and tiip pot.isli iiiii.'t 
III* kp|il pari'tiilly sprliidi'd Innii .-ui. 
..\ iipifpptly piiiv solntioii ot [ii'tasb 
^v il I ro Ill'll ill transpai'piit, on Hip addi¬ 
tion of Unip-watPij sllONV 110 Plb'IVPs. 

ppiirp with ililuti* snlidiiiric uci I, ainl 
tint jivp any )iippi|iitat(‘ mi Idowiii;,' 
air trom tlio linn's tin mil'll it bv 
loi'aiis of a tnbo. 'I'o obtiiiii ipiy 
I'liip pot.iss for tin* i>nr|io-p ii[ p\i p- 
riiiu'iits, iirnitp pot.iss m a iriipibb*, 
dissolNc tlip ipsi.liip in Nvatpr, liltpr, 
bod in qiiipklinip, and aftpr tlip (|iiii*k. 
limp lias falli'ii to tin* bottom, dopant 
the ploar 1ir|um, and PViiiMirato the 
natpr. This will bp walor and po¬ 
tass, oallod in llie fasbionaldc iioiiiPn- 
('I.itnip, liydratc of potass ; it is vpry 
Paiistip, pliang'cs tlip inirplos ot sio- 
Ii't and oabb.itrp to ^ippii.and ■ni'IIhw 
tiinnono to a rpddisli broNVii. It li:i< 
a sl''oinr attnii'tioii lor walrr and ivill 
I'padily niplt if exposed to the air, be- 
poiniinr what was foriiieriy e.-illpd oil 
of tartar. About 100 parts of nuic 
4^2 


pot.'khs are equivalent trt 70 of eonren> 
tialP'l siilpliurir acid; tlieiefoiC a 
^rood alkiiliiiictpr in-.iv be made by 
b.iMiii' a fTraduatod tube, whirli di- 
N'dpd into 10(1 equal paits, let 7U be 
lill'-il witli acid and the rest with pure 
Nvaler. If Hip .ilkali bo cimlo imre it 
will rpqiiiip till- whoh* lii|inil in Hie 
tniip to siitiiraU* 100 ot tlio .alkali; liut 
if less will be siifliciont, such as 75 
parts, then we know tliat tlioie nio 
oiiIn 7*1 I'Pi pent, pure alkali ; and so 
mi toi .iiiv other proportion. 

1*0 I’ASSM’ VI, IS tin: iiiptullic basis 
of ;iolas!<, and mav be obtaiiipd by 
pliipin.' Iivdr.'ite of pot'ass between 
iNvo disppK «»f pbitiinini poniieetcdwitii 
till' p\ti emit IPS oi .1 poNverfiil voUaiu 
ai'paratiis. nvIipii it will undergo fn- 
sjoii.aiid theo'tNgen will bo sepalateil 
:iiid the iiiptallip glohiiles will appear 
at the iipgatiNO surface. It may also 
he obtained bv melting potass slowly 
III a ufiiii-h.iriel, in cmitaet ivith iron 
tiiiniiigs heated tu whiteness, thn 
air bi>iin' pxeliidod. It has also heoii 
:.'id hy igniting (uitasii with chareiial. 
i’ot.is'iiim is lightPi than water; 
its spppilip gr.iNity heiiip O'SOii At 
cmnmmi teiiippr.ilure it is solY and 
easily inmililpil by the linpers; at 160 
It fuses, and in .a heat a little below 
rediipsi it uses in vapour. VV'hen 
newly eiit it is splendent like silver, 
but soon liuinsh'-s m the air, en 
wliieli appoinit it iiiiiht he kept In a 
plii.al III pure iiapliHiu. When throis'n 
iii'o thp w.iter it sNvinis mi the siirfaen 
biiriiiiig with a bcantifnl red mixed 
with Molet. It eonibiiies with oxygen 
in dilleieiit piopoitioiis. It li.is the 
s|longest atrr.ietion for oxygen, on 
w'liirli ai'Piiunt it has been siippess- 
lolly einpliiyil by sirll. D.iiy and 
oilipi I lipiiii-ts, ill deemnposiiig siih- 
st.iop s Nvhieh « oiild not be acted on 
by any otliei nvan. H'ltassiuiii eom- 
biiies with ehloriiie, hydrogen, siiU 
liliiii, pliosplioriis, ehaieoal, and 
iodine. 

rnrATOES. The potatoe is the 
bulb that emit.aiiis the largest quantity 
of soluble inattei in its cells and ves¬ 
sels ; and it is of most iuipmtanee in 
its applie.ilion as Inod. I’nt.itoes in 
general nlTordfioiu mie-iinh tu oiie- 
aeieiitli their sveight of diy staieh. 
I'rmn 10(> parts of tlie cominoii kid¬ 
ney ]i<iialoe. Dr. Pearsmi ohtaiiied 
from 32 to 2S parts of meal, which 
contained 93 to 20 of starch and 
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murilairc; ami 100 parts of tho apple 
putatnc in vaiioiis expeniiioiits, af- 
fniiled me from 18 to 2U parts ot pure 
starch. From ino poumh of the mi* 
ricty of tlie |>otato<> callt'tl captain 
liart, Mr. t''kniiiHliire, {iiii. obtained 
12 uz. of starrii, from tiie same f|iiaii- 
til\ ot the n>iii(h red pot.iltic 10j or.., 
fjoni the inoiiltoi) white ll;}, tioiii the 
Yoikshire kidney lOj (>x., from hun¬ 
dred c>es Wo/., from pill pie red 8j, 
from ox nohle 'I’he other Holiihle 
sttli^'laneei in the potntoe are alhii- 
inen :ind mucilage. Fiumthc aiialy* 
SIS ot Kinholl it appeals 768<i pints of 
])otatoes alToi'il 

Of .'tiiroli « - ll.">3 

— Fibioiis matter analotjoiis to 

•taivh - - - - - .'iJO 

— Alhumeii . . _ lO^ 

— Mucilage in the state of a satu¬ 

rated solution * > *112 
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So iliat a fourth part of llie weinht of 
Ihc pot'ifoe at Ica'-t may be consnlered 
as iiutiiti\e matU'i. 

I'OTTIillY Tho ait of uiakm-r 
pottery, is intimately eiMineeted nitli | 
chemistry, iint oiil\ tioin the ^leat ii'<e 
made ol eaitlien m-ssi’N hy elieini-ts, 
blit aNo hei-Hiise all the pioee-se.' id 
tiii'i ait, .iiid the me.iii> ul pei tectiTii^ 
it, .ire dependent mi elieiinstix. The 
proee-s ni m.iiiiii.K tiirniit ^tlll 1 el\aie, 
aecoidiiift to l)i. is as iid- 

li»w‘.;—Tidiaeew-pipe clay tnmi Dor- 
ai'tshiie IS hoatcii iinn li in watei. l<y 
this pioce*s, the liner p-aits of tlie 
clay reinained biispeinled in the x\nter, 
wliile the I oiirsei s:tiid and othei iin- 
puiil<es tall to tlie hidtoni. The thiek 
)ii]iiiii, eoiisisiiiii; ot water and the 
linet pails oi the tiax. is larther ].ii- 
ritied hv ]mssiii»' it thimiith h'nr and 
laxx'ii siexe«, oi dillerenl deitrees ol 
hneness. Alterthis, the liijiiid is mix¬ 
ed (in x'arimis piopnrlioiis loi xaiious 
vrare*) xrilh another Inpioi, ot as 
nearly as may he llo* s.mie i!en*ily, 
and consisting tif tlint!i e.ileiiied, 
ground, and -nspeiided in xvater. Tlie 
mixture is tlieii dried in a kiln ; and 
heiiiff alrerxvaid henten to a iiio|M*r 
teinpci, it hecyine-lit lor heimr lorineil 
at the wheel into dishes, pl.ttes, hoixis, 
&LC. When this xx'aie is to he put into 
the furnace to be baked, the several 
pieces ut It are plaeed in the cases 
made of iday, called seu-jtars, xviiieh 
t(re piled one upon luiuilicr, in the 


dome of the fiirnnce. A fire i® Iheii 
liehtPil : and xiheiithexxare is 1iiiiiii>Iit 
tu a pioper temper, whnh !ia|>peiis in 
about lorly-ei|fhl lionrs, it is i^lared 
liy common salt. The salt is ti.ioxx'ii 
into the turnaie. thiiMi)>li holes in the 
upper pait ol it, hvthe heat ot xihieli, 
it IS instantly eonveited into a thiek 
lapniir; xvJiieh, cireolritiiift tliioueh 
the lurriace, entoi s the •‘C^gur tliioiitfli 
holes made in its (.ide, ("the top heniff 
coveiiaj to preient the salt fiom fall- 
11 lf? on the w.-uej; .ind attaehiiiii it- 
sell to the sun,’ll e oi the xiaie, it 
forms that viUeons coat upon the sur- 
laeexxhirh is called its glaze. The 
vidloxv Ol niieen's-w are is maile of the 
same mateiials as the tliiit-xvnre ; hut 
till* piopoition in xx'liieh the mateiials 
.lie inix'ed is not the same, nor is tho 
XI aie glazed in the same x\ay. The 
tlint-xvaie is geiierally made of lour 
measures of 1i(|hk1 flint, undid fw of 
lii|niil id.iy. Tlie yelloxv ixiire has a 
creater piopoitimi n| cl.'ix in it. In 
some m.iiiiitarloiies they mix 2U, and 
in otlieis lit measiiii's of elay, xvilli 
loin ol Unit. 'I'licse propmlions, if 
I'st ni.ited by the XX . i!?hl ot tlie luatc- 
ri.iK, would pinliahly give ioi the 
tliiit-w.iie about ;i ewt. ot cl.iy to 1 cwt. 
ol Hint, and foi the yelloxv xv.iie -onie* 
xvhat more rlax. The piopoilions, 
hnvvcvei. lor both smts ol xx.ire, de¬ 
pends very iinicli iipm. the naliiie of 
the Hav, which i- xeiv variable even 
in the Slum. pit. lienee a piexious 
lii .1 inii*-t lie made id tl.e ipiaiily of 
the clay, hy hni-inng a kiln ol the 
xvare. it there he too much Hint mix¬ 
ed with the tl.iy, ihe xv.aie, XXhen ex¬ 
posed to the an alter hiiiiiiiij', is apt 
to iT.iek ; and il tlicie Ic too little, tliu 
xxaic xvill not leccix'e the projiei glaze 
liom the (III Illation ot the -all xa- 
pour. This ghi/e, cxen xxlieii it is 
most iierleid. is m app(>ai.ince less 
heaiitiliil than the gl.i/.e on the yel¬ 
low' xx.ne. The yelloxx gla/e is made 
hy iiiiMiig togetiiei. Ill XX alei, till it 
hoi'omes a.s thick as ei earn, ti2lh. of 
xrliile lead, 24 ll>. ol irioijiid linit, and 
(ill*, ol ground flnit-ghiss. Some iiiu- 
iiiil.ictoiie- le.ixe out the glas-, and 
mix only HO Ih. ot xvlijte lead xxilli 
20 Ih of groinid lliiit; ami idheis 
doiihrless olisene diOeient iij1eu,or 
xvhich it IS very ililficult to obtain ail 
aecount. 'I'he xx-are lielore it i^ glazed 
is haked ill the fire. Hy this means it 
aetjuiics the propcity of btiungly iiii- 
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bihinff nioistiiro. It i# tlicrcfinc liip- 
]>('(! ill till* Iir|uiil ginisr, nii'l hhiIiIpiiIv 
taken out: till' gla/e is iniliibi'il into 
i(K |uiics, and tin* wan* piesently ln'- 
fintn's di'\. It is then exposed a se- 
rond lime to tin* liio, li\ wliieli means 
tin* it lia^ inilnlied is melted, and 

:i tidn xlassv coat is loiined upon its 
mirlaee. 'I'lie eoloiii ot this emit is 
iniiie oi lesfi xellow, aeeoidin^ ,is a 
{•reater or less pioportioii of lead has 
licoii used. ’I'lio lead is pp.ifipally 
liistiuiiiental in piodnehi^ the irlaze, 
as well as ill iiiiiiuf il the yellow eo» 
lour ; foi lead, of all the siilistanees 
hitheito knoix'ii,lia> the uioatest powei 
ot nnmiotiiig' the xdilheatioii ol the 
snhslanees with whieh it is mixed. 
'I'In* limf seiv(*s III pive a ioiisisti nee 
to tin* lead ihiiuii' the tinn* ot its 
viliilie.aion, and to tniider it li'oin 
becoinimr too Hind, and iiiiiniiij; 
down the mOos nf the naie, .iiid 
tlmiehv leai Ilia them nrii;rl.izpil. Tlie 
yellowish erdoiii u Ineh le.i-l f^ires 
xilien iitritieil mill flints, may he 
xilioljy eli.»np*d hvieiv small addi¬ 
tions III other mmeial sniistances. 
Tliii', to iriv'e one nist min', tin* lie.iu- 
tllut hlai'lc {'la/e, xvlin’li is fixed on 
one soil o| the waieiiiade at NottiiiK- 
li.im, IS p(impo-('d 111 iM parts hr 
xvi'iiflit ot white le.i'J, ot live ol pow- 
ih'iej llinis, ai.d tliiee ot iiiaii^a- 
oe-e. The ijneenV-ware, .it inesent, 
iiiiicli wliitei liiao loiineilv. The 
eii.iisf slotie ware made nt ISiislol, 
i iMis|sts ot toh,ii'ro-)>ipe elii\ .iini saml. 
and I' ^tcized hy the \apoiii ol i<nlt, 
like Stafloiilsliiie lliiit-\i are ; but it is 
lar Intel lor to it in heaiitv. 

POTION riA L CAUTIillY. This 
name h (*• heen uiven hy surgeons to a 
powei ltd eaiistic ol ]niie potas|i. 

POTS'l'ONK. See dlltiriK farpiJf. 

row t>KI{ OF ALOAIIOTII. The 
white oMde of antinionv, pi eeipitateii 
Iroiit the muiiate lix xvater. 

PKASIO. A leek irreeii mineral 
ronsii«iiiiK oi liH-.'i sdn a, ivhniiina and 
niiii^nesui U'.'i, and oxide of iuni I. 

IMllOflPtTANT.s. Huehhodies as 
put into a solution will cause rrei ipi- 
tation. 

I’ll KOI IMTATK. When a liody 
dissolNed ill a fluid, in vitlier in whole, 
or ill pint made to sppniate and tall 
down ill tho euin-rete stitu, this rail¬ 
in'^ down is called preeipltatinn, and 
tiic matter thus separated is called a 
precipitate. 
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PJlEtMPf'rATE, per ac. Red ox¬ 
ide o! inereiirv, by heat. 

IMlKIlMt'K. Then* are kinds of 
this imner.il, tlie lidi.Ueil .ind the 
hill DUS. 'riie i‘on«lilnents of tlielirst 
kind, aeeoidinir to Ivhipiotli, are, si- 
lira lo'S.'!, .itniiiiiia lime IH-.TI, 

oxide of iron fi'dfi, watei l’iS3. Tho 
eoiistitiienta ol I he tibrous pielniite .iru 
neaily the same, and the ditfeience is 
ill the airaiijreinent. 

PRIMARY ROOKS, are so ealled 
by the Wernerians, lieeaiise therein no 
ori^.inic remains hax'e been found. 
be*iee it la supposed tlie\ xveie formed 
pi mr to the rreal ion ot animuls or ve- 
ffelaldes. Tiiey an* extremely hard, 
and tlieiT substniic-i's are pure ervs- 
tallized iiiaMer, in lar^e \eitieal ui.is- 
s(*s, more or less iiielini*d to the bori- 
'/oii, and witlioiit fra(;mi‘nts ot otlier 
rocks, Tbex fin III the loivest p.iit of 
the eaitil's surfaee witti wlneb we aie 
aciinanilud; and not onl^ coiistiliite 
tlie tonndatlon on winch the other 
nicks rest, hilt m iminv sitmitiona 
]iieice tliion^li the inciiniheiit locks 
ufid strata, mid lonn the highest 
inoniitaiiis in •ilpim* disTinIs. Wc 
must not eoiicluile, on seeiii;* a range 
ol moM)iT.iins honndcil h\ ;i plain, that 
tin*) leimin.itc at then app.iieni ba¬ 
sis. On till* coiitraiy, they dip under 
flic .snrlacc* .it angles more or less jii- 
elined, stTeteliing below the lower 
.'.‘loiinds and Icssci lulls, and olleii 
ii*(' ii'^aiii in remote disirictii. Wo 
in.iv, with iip])!iieiit piobabilitx, infer 
I loll their loi'm.itinii was piior to the 
existenee of animals or voiietahles on 
tiiir planet in its preHcnt state, be 
can«e the iniermi'ili.ite meks ruiitain 
the organic leuiains of /oophxtes, or 
tlioso animals roiisidered as lorminff 
the lust link in the eliaiii of animated 
llcillg^. 

PIIOSTATIC CONCRETIONS.— 
Pliusph’ite ol lime forming calculi in 
tlie prostate gland. 

PRUSSIAN ALKALI. See I’rua- 
vie .-tcitl, 

I'RUSSIAN BLUE. A most va¬ 
luable blue pigment iditained from a 
coinbin.ition of pruasic aeid and iron. 

PRUSSIC At’If). The eoinbina- 
tion ol this arid with ii on Wiis long 
known and used as a pigment by the 
name ot Rriistnan tdiie, before its na¬ 
ture iva« understood. Maequer first 
found, that alkalis would decompose 
Prussian bluci by separating' the iron 
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fi’ftmtlic priiiripic, witli whidi it was 
romliiri(*d in it, und which ho sup¬ 
posed to bo phlutristoii. In euimc- 
iptiMicc, the prnssiale of potnsh was 
loin; railed phlofri‘<rii‘atrd nikali. 
THertrmaiin, howe\pr, from a inoic 
srieiitilK’ronsideiation nl it** proper¬ 
ties, I iiiiked it ainniif! tlic acids ; and 
as rarlv ns 1772, Sa,^p annonneed, 
tliat this aiiicnal arid, as he called it, 
formed witli the alkalis neutral salts, 
that with potash fonning ortaodial 
rrystals, and that with soda rhoinboidH 
or hexagonal Inniiiiu'. About the 
name time Schcele instituted a sievies 
of sagacious exiierimeiita, not only to 
obtain the arid separate, whirli he 
elTected, hut aNo to asrerlain its roii- 
stituent prinriples. Tliese, according 
to him, arr aimnonia and cai bun , and 
Itertliollet theieallcr added, that its 
triple base consists ot hydrogen and 
azote, nearly, if not precisely, in the 
proportions that torni ammonia and 
ear 1 ) 011 . lieilhollet roiihl liiid no ox¬ 
ygen in any of liis experiments for de- 
eomposiiig this and. Uclieelc’.i me¬ 
thod is this . Mix four ounces oi Prus¬ 
sian blue witli two of red oxide of 
iiieieury prepared by nitiic aeid, and 
boil them in twelve ounces by weight 
of water till the whole liecomes co¬ 
lourless ; lilter tlie Ii<|uoi', und add to 
it one ounce of clean iron tilings, and 
six or seven di acliins ul snlpluirir acid. 
J>iaw o/T by distilLilimi about a toiiith 
of the liijiior, which will be prussir 
acid ; thmigli. as it is liable to lie con¬ 
taminated with a poitinii ol sii1]ihiiric, 
to render it pure, it may be rectihed 
by re-distilling it fioin raiboiiate of 
liinc. This piussic ai i<l has a .strong 
smell of peach blossonis, or bitter al¬ 
monds ; iti taste is at lust sweetish, 
then acrid, hot, ami virulent, and ex¬ 
cites eoiigliiiig: it has a strong teii- 
dencyto assume the lorni ol gas; it 
lias been deeomposed in a liigli tem¬ 
perature, and by the eunt<i<‘t ut light, 
into raibonlc, acid, uirimonia, and ear- 
liuretted bydiogeii. it does not eom- 
pletely iientriilize alkalis, and is 
dispiaeed even by the cai bonic acid ; 
It lias no action upon metals, but 
unites with their oxides, and foinis 
salts for tlip most part insoluble ; it 
likewise iinilcs into triple salts with 
these oxides and alkalis ; the oxygen¬ 
ated innriatic acid decomposes it. 
The peculiar smell of the prussic 
acid could scarcely fail to suggeat its 
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afnnity with the deleterious prineiplo 
that rises in the distillation of the 
leaves of the luu’‘o-ccrasus, hitter 
keinels of fruits, and some other ve¬ 
getable productions ; and M. Schrader 
ot lieiliii has asreitiiined the fact, 
that these vegetable Milwlanees do 
contain a principle capable of form- 
iiig a blue precipitate with iron ; and 
tliatuith lime they allnrd a test of 
the preseiiee nl iron, e(|U!il to the 
]n’ns<jiate of tliat earth. Itr. Ituchnls 
ol VWiiiiai, and Mr. IlololT ot Mag- 
delinrg, coiitiini thi'« fact. The piiis- 
s«ie acid appears to come over in tlio 
distilleil oil. M. (1. Liivsan and M. 
V’aiKiiieiiii have iiivestig.ated the iia- 
tiiic and coiiibin.itioiis of pnissie arid. 
V.iiupielin's piocess of making it. is as 
lollows :—Into a sidutimi consisting 
of two minces of cvaniiicl ot iiieiciiiy 
and sixteen ounces ot water pass as 
mneb sulphiiretled hydrogen gas as 
will serve to decompose the salt,leav¬ 
ing .III excess of the ga«. Filter the 
li<|iior to se]v.tratc tlie snlplinret of 
iiierciiiy toinied, iiiid treat the tillered 
liipioi With an excels of the suhear- 
bonate of lead. Shake the bottle un¬ 
til the excess of snlpliinelted hydro¬ 
gen he ahsoibed. Filter once more, 
and the remaining Hijuor will tie di¬ 
luted Iiydi ocyaiiic aeid, ot a proper 
^trengtli for medical purposes. Iir. 
(iranville lecmiimends Seheelc’s pro¬ 
cess iiiid VKiMineliirs process as per¬ 
fectly good tor tlie purpose nfinedie.al 
|)r.iclice. The prussic acid is not 
iniind leady lormed in the blood. The 
lilood contains, indeed, the piineiples 
of the prussic acid, hut they require 
the picseiice of an alkali to iiiliiieiice 
that peculiiu* attraction and coiiiliiii- 
ation of their inuleciiles, which con¬ 
stitutes this acid. If the residue of 
animal matter ho u.islied in water no 
pi'us-ic aeid i.s louiul, unless alkalies 
lie piesOiit: but on tre.itiiig aiiiinal 
niattf'i' by heat, ammonia is fornied, 
which promotes the subseiiiient foim- 
at-uii of prusiiir and. The following 
aio the properties of the prussic arid. 
It is eapalilc ol assuniiiig a gaseous 
form, and may he collected in that 
statu over tnoienry hy heating in a 
retort the ciystalliyed foiro-|)niHsiato 
of potash with dilutedsuluhiiric arid. 
Ttiis is absoibcd by uleoliol, and 
foi ms a permanent combination with 
it; but its solution in watei tindorgooa 
epontancous dccoinpositioih becomes 
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yellow in a few month? anil tlepo»it? 
fharfoal. The has al?o a con- 
at .Hit tenilcnry t<» escape from its 
terv solution. The p.is of piii<<sie 
iiciil is liiirlilv inflaimiiiiiih'r and hy 
I’oiitai't with chlnrini* j^a^. i<> instanlly 
deeointiosed. A now l■nm;'ound is 
forniofl, uhich liasheoii called iiy Gay 
Ini'sae tlie eliloiu*c\ani(: nei<l. it 
appears tet he one voliiine ol \apoui' 
of eharenal, half a \oliioio of Kyoto, 
and half a vohinio nt i-hloi iiiy,oon> 
deiioed into ono iidiiine. Tins (ras 
reoelved into tin* ]nn>rs oi ^inail .itii- 
niulii, IS speodily f.-ilul ; nod its w.itorv 
soluliun wlioii takon into llie stoinai lis 
is o«pia 1 l\ latal. To its jone st.ite it 
lioeoinos liijiiid at ordin.iiy teinpoiTi- 
loro*.. If pill ssie arid gas liedHoii- 
g.igod fioiii pi os-jate of inereiiry liy 
iiiiiri.ilo* arid, and bo inndo t«> pass 
tinougb two I'oltlos I'oiiTaioii.,' <liY 
irinii.ito of lime ami olialk, il iiiav be 
I'onden'Oil in .1 tbiid wbiib is siir- 
iiiiiiided liv a froe/ing iniMnie. 1 ,i- 
i|niil pnis'.ii; aold llms ulit.nooil, i> a 
limpid .ind 1‘oIfoiili‘S'. (Inid Its taste 
is at first rool, lint *0011 lieenines hot 
and a<'iIII, It loddens lilmiis pa]ier 
shgliilv ft is lii«lilv \ol.ililo and 
boils at 7 'J dog I'Klirenlieit, ,il (iSdeg 
it hujipoils a ii'liiiiin of im'ie<ii'\ at 
voi\ iie.iiiy 1 ’> iiii Ill's ; .iiid il iii> 
nerisi's li\o-iold an\ gas w il li w bieb 
it i^ mixed. It loiigeals .it I be tein- 
l•eL.lllnl■ pto.liieed ii\ the mixture nf 
snow ,iiid salt, iiiid Iii]nerios .it ft deg. 
Valiienlieit. Adiop of it jil.ieed npon 
paper hoeoines solid instaiitly, be- 
eanso tiio ooIJ produced liy tiio eia- 
puiatioii of one poilion, lednees tlie 
teinpeiatnre of tin* leniainder below- 
its iieezing point. Tlie sp. gr. of 
]irn«sie .'itiil \apiini is to tb.it ot eoni* 
inon arid an OMM/O to I ; liut h\ e:il- 
euUlioiis foniiileit on the composition 
and eondeiisatioii of its element,s, it 
may he slated nt 0 PrPiO. At a tein- 
peratiii p botw oeti fit! dog. .'iiid ft.*! mill, 
itfnimswitli oxvgon gas a inixtnio 
wliieh dolonatcs with tlie eloctrie 
spaik. The oompoiient parts by vo* 
lume liave all o.idy been stated; by 
weight tliey appear to he as follows': 

Carbon, '14'.'!9 

Azote, 51 71 

Hydrogen .'MHt 
It is reinarkalde wlien rompnred with 
other animal pioduets for the gieat 
ipiaritity of azote wbieh it eontains. 
and tlie smtill quantity of bydiogcn. 
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This acid ha^ fieen deroinpoiied wheil 
kept in a elose vessel in less than ai: 
hour, hilt it has oeeasionally been 
kept >5 days without alteration. Prus¬ 
sic aeifl owes its acidityiiig pow’ovs to 
hydiogeii; and its base conf>isting of 
eaibini and azote, shonld he ealled 
piussine, Imt it lias also been deno- 
minateil by Gay Liissac, cyano-gon, 
as it generates blue enlour ; and from 
the gloat merits ut that chemist, hia 
rioiiH'iiel.atiiie has prevailed, and the 
piiis-ie :ieil lias altin heoii e.illeil hy- 
dioeyanir. Piiissio acid does not up- 
poiii to have a stiong atbnity for al- 
Lillies; nor does it lake tliein from 
caihonir acid ; for no effei vcsceneo 
arises on sidiiing it to a solution of 
alkaline c.irlionates Its eombiiiationa 
With alkalies (Did earths .are decntii- 
]ioscd by exjii-iire to cailioriie acid 
g.is, oieri wilt'll liiglilv diluted in at- 
mospii|.|ii. air, |t readily comlniiea 
with puie alkalies and loiins eiystnl- 
lizahle salts, wliicii have an excess of 
alkali, and are soluble in alcoliol ; 
.iiid incapable of loiiniiig )'rii.Si0.aii 
blue witli halts coiitairiing the perox¬ 
ide of lion. Priis-ine enmbinoH with 
baiyto''. ]iofabli, and soda, lonniiig 
tine jiHissidos of Ibese ulkalitie oh- 
idi's, wliii'h aio analogoiis to what ate 
I :illrd oxyiiiiii i.itos of lime, potiisli, 
and soda. Society is ninloi the high¬ 
est nliligation to Dr. Gianville ior 
pointing out the henelits to be deiivcd 
liy the judicious use of prussic acid 
ill lelioving some of the severest diti- 
oiisi'H wIiicIi atilict liiiinan n.iture. For 
Ibis purpose it must be diluted with 
water. It had been observed tliat 
when this acid was adiiiiiiistoied to 
dogs they lust all triicc of sen''iibilily 
and muscular eontraelion, w'liiNt 
they coiititiiied to breathe, and the 
aetjoii of the blood went on appa¬ 
rently unaltered for hours alter. It 
was luMice infcired, that with proper 
caution it might prove highly advnn- 
I’lgeoiis in eases of excessive teiisibl* 
lity and irritation. Ties has happily 
been jirovcd by expeiience. In cai>ca 
of spasmodic cuiigh.s, asthmas, and 
hooping coughs, the prussic acid has 
had good eflects. In cases of high 
pulmonary and other iiitiammations, 
the violeuee of the diseu«c has been 
(|ijii'k1y subdued without ha\irig ie 
course to I leeding. This is an in¬ 
calculable advantage in ca«es where, 
on nccouut of the age, debility, and 
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Hcplctinu 111 tlic palieiil, tlip laiirot piiis'<ic arid. The aqiicotii mixture 
I'aiMiot With safety be used. T)r. of rliloru-])ruasic anil carbonic arWi 
('I'unvillc consider" prussir acid as is ndfiiiilesH, of a \eiy stronif smell, 
llie bast piilliaU\e in cases of eon- reddens litmus, is not iiiflaiiimaldr, 
hiined tiiberi'uljir cunsiiiiipliori. That and does not detonate when mixed 
it checks the luoftrc"^ of pnlmnnaiy with twice its hulk of oxytceii and hy- 
eonsiiinpiioii nheii in its inei|iiuiit di often. With potas><imn the. ehloru- 
t'late. That ill eases of asthin.i. rlii'o- evaiiic and exhihits the same pheiio- 
iiii* eutdi'ihs, and coiifths ol loinr iiieiia as eyniiofteii. Tlic inllaniiiiation 
standi lift, it has proved more hene- is iinile as slow, and there is an equal 
iii'ml than any other inedieine. That tliiiiiinition of the volume of itas. 
i.i dr\ sp.isiiuidie i-ouf'lis, and iiioie l''erro-|iru-««ie ai-id may be made from 
e 4 |H> 4 ;iaIly in lioopini; rouftli, it has the sal^ealleil piiisviate ol potash, by 
beiMi iiM'd w’itli loiistaiit and eoiii- ])onriii<' into its solntioii, so Ion;'as 
filete sin cess That it niay be eni- any pie* ipitate tails, the b\dio-<iilphii- 
pliiyed as a ]ioweiliil sedative nheie let of barvtes ; then tlirowiiif( the 
other iiareotirs i-.uiiiiit relieve hu'li wlndc on a lilter, and washing the pre- 
.spasinodir aitioii, excess, ii i il.iliihlv, cipitaie with cold wafei. ft is then to 
and acute puiii. A series of ex|icri- lie di icd, ai d 10(1 paits heiiifr dissidved 
meiit-, were lately undettakeii hv a in iidil water, •'(() oi roiirenIratO'l snl- 
company of as-ocialeil ]ili\sli>iaiis, jilnirie acid me to be added, and the 
sillf'l'oiis, and natiiialists ,it I'lniI’lice, iinxliire is to be afrilaled ,aii(l set 
liir the pnlpo•^e ol aoceit.i.iiini' the aside to repose. The .siipeiiiatant 
be>t slate ot tlio li)dioi yaiiic or pi ns Inpior is Ici io-pnis<.ie acid. it is 
SIC acid foi iiiedii iiial purposes. 'I'heir w.tliont Miiell. ol a yellow hMiioii co- 
joint iipiiiioiis IS thus ov)iieased ;— loin ; and leadily decomposed by 
'* tt’o may then eoiicliide iioni mir ic- Iiclit and beat, itvllie decomposiiimi 
seaiehes that tlie essential i il ot tlie byilroCNanic acid is foinied and white 
]ii‘niiint lauio-ceiiuisns is to be piefei- fei lo-pi iissi.iie of iioii.wlnrh snoii be- 
led III medical piactiee to all idliei pre- come-, lihie. It will readily di-jilacc 
Jiai.atiniis wIn* 1 i nintaiii the IimIi nrv- acetie acid imin the acetates, and 
anil! acid; lor, unlike the di-.JiIlcil f-ini ferio-piiissialcs. Tlien* are 
water of the plant and pure pins»ie some rliemists who sn|i|iuse that tins 
acid, il eoiilaiiis the »>aiiie propoitioii n<'id is ineiely a bvdrocyaiiateoi pim.- 
of the acid, and i" oi tlie same poner si.ite of iimi, which Ironi liie iinita- 
w liether recently pceftai eil, or oM, liilitv of its coiis'itiicnl paits, is 
w hen made in one pi.ice oi aiiotliei, ea-ily ilecoiiipos.aMe liy licIit and 
aller expiiRiiie to the an, to lifrlit. ni beat. Tins acid was railed by 
to heat. We llnnk, also, that the ml .Mi. Pmictl tenniettnl rlij.icie acid. 
i>f cloves or almonds is till* most pio- The feiio-iniissiate oi potass is a 
]ier vciiicle in the pro|ioilion ot an bcantiliil s.iU nvaiiiir.n tnred on a 
oniice to the diops of the esseiiie, oi laifte scale in seveiai paits ol (treat 
ill a smaller dose w ben employed by Iti ilain, as tin* fir-l step towaiil:* tin* 
timtioii I xterii.illy.’’ The ehloro-jiriis. maniiiartiii e o| tn iis-ian-bliii*, eldelly 
sic, or ns it is rallnl liy Gav Gns-ar, Iroiii Imnis and bools ot animals, 
till* i‘bloio-r>aide acid, is a ccinilcn.i- 'riieyai'* put into iron vc-sch almii' 
tion of the prussic acii] witli chloiiiic, with frood peail-ash, e.ilcmed to a snit 
wliich then aripilres new p-opertios. ol paste, beni;' constantly siincl 
Its odour IS increased, and it noloiifrei dnrinf' the jiroecss ; the paste is 
atford-s prnsaiaii blue with sidiilioos of throw ii, wli'>ii hot, into w.it<*i, and l.v 
iron, but a green pr.''cipiiate, winch evnpo. aliiig the w.iter which ih di awn 
beeoiues hliio by the .addition ol sal- oil. alter it lias hecenne rrnd ainl dear, 
phiiFiius acad. it was foiiueily sup- the salts are obt.iini*d. ftv u'dissoh ing 
posed, that thn piiissjr acid had ai- and again eviipoialiiig, tinei crvslsls 
qiiiied, when thus altered, a i|n.intity .iie oliKiincd, wliirh a*** tiaiisfiaient, 
ol oxygen, and it vvas aconr.Iingly aii'l of a lieantitiil ieiiioii or topa/. 
Oialleii oxv-prussic arid, butGavLif'- rolom,ol specilir gi.iMtv I’.s.‘Jll: it is 
S.IC ascerlanied that it riinsi-fcd of decompose*! bv all llie s.ills nt the pei- 
cqual voliiincs of chluiinv and cyano- inanenl metals. It tnav be o'.taine*l 
geii, and acrordingly it lias beeu pro- bv artuuT on pru'sian blue witli pine 
jierly called cliloro-cyauic, or ehloru- polnbh, rciio-inussiat** «f so ha may 
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jilio T»o obtafnPfl frmn pnis>iaii Mik*, 
liv Piiri* sptla, anil tin* '■alt', am ot a 
yll'iu'tiiinspiiuMit c‘n!i»ui v\'«tli a l)it- 
li'i t.i'.fo. 'riK* Iciro-pnis-i.iti* III Ill'll' 
i"* liiiiiH’il finiii ]iru''>'i‘iii-lilii(' Airl Imio 
>\.il 4 ", a i'l (>v ipm.itni"'tlu* >«i.liiin>ii. 
Ji’i'n** imiHs ati* nl liaryti's ni.’Y l>i* 
fill lilt'll 111 till* H-inif'way. Tlu' (Piin- 
vni'i-^.'iti* nl 'tiniitv.iri ami !i\ii'rii>'n i 
miv .i!-i» 111 ' iii.i'li' III iir-li'r T.i lorm 
prn llii* 111'* t stP|) i. ilii' iii-tk- 

III r lit li'Vi 11-; ni'.'^r.iTi' nl 1 fitjiss niii' 
|i.iit 111' l!.i'i '•lit i'l to I)' iiiiXi'il wit'll 
<1 '.i> iiiit III xii!|ili.Lti' III lion, :i’>(l tom 
li’iit', or iiioii'. of .iliiin : tin' wliolr ot 
till-* 1* -..'kits lii'iiijf f.iI'vniii'.Iv ii'i-soIm’iI 
ill \vit-'r, |ii ii'.vijM liliii-, wliii'li I’niis’sis 
nt -l.'ii'ii-ti'i III |>rn"'aif ol iioii, i, |i: i-- 
i-ijnl itt'il a itli .1 'ji I'-iti'r oi I'"-* poilimi 
ol lllliilllil I'l'l In afti'iw.i Is to In' 
ilrii'.l on i-Ii.ilK -t.Hii', in ,k lovi' |’in> 
"1,1.11111111' 1^ I ,ai"nli’i .i! Iv (li-i'i*r tli.iii 
a iLi'i.M’iMioiil t'l'i,'III lll•‘ll, ml is o| 
a ^l■l^ -li-i'ii him' fi-l'iii-. It I"! not 
a t>-'l U|io.i li\ I'it'o-i a.kti-i iili'oliol ■ 

it in.i^ hi' i|i‘ioM,>o i-'l 111 l■ll|||lli• Ni'Iii- 
toils III I'lil.i-'i. s.iil i, lull'-, liai>ti‘s 
rot sUoif'l.'s, w'li'ii llii-ii* will l»,‘ 
lot 111 .'ll I'-riii [ 11 ol tlii-si-|i,ii.(>s, 
ail 1 i-i‘^i li|i' of ,i xi'lloa’isli liimvii 
"’ill I'-iio pii,, i.ii.' t>l non Aiini'i'iis 
i-il.iiiiii- r', 1 -I'n's 1'll* hliM' to a ori'f'ii 
I'l 1 Ira'niiiiii.'i's, if tin' Mil' lio ir- 
ri'nlli't ! -I’ljilt.Ill'll. Itv nii'aiiMif ai|ii('- 
i.i’ "n!iiliiirrttri| In'ilioiii'ii, the hliir 
1 '1 1 1) ,il iJ--l l*^r IS 1 -iliii-i-il til t'll' a'llifl* 
pi ilii-ti-l I o jn Thr siilpliiiio- 

l-i ll'■•il; .ii'iil IS a roinliiii.ilioii uf miI- 
phiii aii'1 (‘M(iimrc:i, 

Pri.MON VltY (’OXCIIKTIOXS. 
I'i-SI' fon^ist lit (.-rii Iviiiatr ol liiiir 
Viiili’il liv a in'"iiln.inroiH or ainin.il 
ir..iit''i, till linin' m tlir cavitii's uf the* 
In 1.''". 

IM'UICK STDXH. Tlir Inrlit- 
I o'lMi ('■! or aliiti-i'i poroiis lavas lif. 
r ■ or 111)! mis. :v'i 1 i>.iss into .i li^ln 
S|iii-i-«'r -tioir i-.illi'il ]'iiiiiii-(>. Till' 
i''i'i'lf)l liipni ciintLiiiiH a nioi'niain 
liiri'ir I 111 WiiiTo liiinni’i'. 
'V'lirn soon at a ilisfaiii'r, it I'xriti's 
till'I'lra that it is co\i*n-'l with snoa' 
lioin tin* miniiint to thp toi't Alinost 
all thi* jia.nii’''-sfoii(‘ rniplovi'il in 
poiniac-cri' is l)ioii''lif from this im- 
III'll o' ininr. 'I'lio mnnntaiii is not 
on" rmniifirt in iss, Iml is ('onipospil 
ol ha'ls or t'lolii's of piimi'*!' aT 'rrit.i- 
li-il t'l'■rl'ii'i, hill without ailht'snin 
l'■|>llll h'III’'' S\,alanz.ini iiU’i'is tliat 
tlu' pu iMi'i* was thrown out of a 
4jS 


vuli'aiio in a -tatp of fusion, and took 
a ijliihuso form in the air. Smno of 
thp'ip h.ilN ot puinire rio not I'xni'cil 
thr sinr ol a nut, otiii'/s arr a loot or 
moir in iliaincti". .Vlanv ol llipsr 
jnnnii’L's arr so conipai-t that no porr* 
or liliunriits nil' vis'Mr in ilu' pm*; 
wliL'ii virap'l with a Ipii-, thp\ app.-.ir 
liU'p an iii'< iiiiiiilation of small i'jUps 
of irp. 'riiiiii^h !i])p!Hi*ntlv l■nmp’l f. 
tlipysaim mi w.atPr. Olhm ]•ll^nlrl‘s 
piint'nii poll's anil pavi''i-s, aiiiI .irp 
i‘'iiniiO'i*ij ol sinning a liit" filaniPiits. 
Ii\ a loiiir I’oiiiiniiril hrat piiimcp- 
•to-ip mi'lls iiiln a Mtr.'i ns spini-t'aiis- 
piii-ni miss, III whn-li a unniliri of 
mall l•IV"tal•^ of whitp IpNpai 'in* 
s'M'ii III .ill pi iihabilitv, pniiiiri' is 
i')i Ill'll fioiiif'lspar hy voli-.inip fiivs. 
- -IiiSiiii-i'^i' i;ii:iTiti(ip-( ot |iii:iiii-P /ire 
sonip'iini's 'hiowii up hv snlimai .ii* 
\ol'^aiio'"-!. It h.is hepii srpn tlo.ilnn; 
ni'oii t'lp SPi ovi'v a sparp of fli'ri! 
liiiiiiliPl null's at a ifroat fhst.ini'i* 
tioiii ,inv known Mih.iiio; .nnl liom 
lirin-r it ni.iv In* iiifi'iiril tint ‘nili 
iiiaiirn* vol.-aiio''"' siimptmir- Inr.ik 
mit at ‘ nrh v.i-t ilrpllis iiinli'i the 
iii'i'.iii, til it iioiip nl tlirir pioiln<-ts 
r '.ii-h till' - 111 '.irr, i-’sri'pt surli jis arr 
li^thti'r th.i'i w ,itpv. 

IM'lll'l'lMC VCri). IS oMiiiiipil hir 

ilia:i*stiii;t th,* p\ri I'lin'iits nl Mn* iio.i 
Coiisliii’toi, wliirh poiisist ol ]iiirp 
111 Ini' aci'l, Ol iiriii.iiy rah-iili, wilh 
mil II* ami, wlipii an pfli'rvpsrppirp 
lak'PR plapi*. anil thr I'thir iiri'l is 
ilissnlvpil, loriiiiii;T ah'*autitiil pnrph* 
•iipiiil. Thp I'XPPss of intiii- aPKl is 
to lip ni'iirr.ilispil with ammoi'ii. and 
I hr whole ro’irpiitratpil hv slow pva- 
poi.atioii, wliPii till* polonr of flin 
siiliitinii hrrnnips of a d(*''|ii>r ]>iiipli*, 
anil ilaik }rianulai' rrvst.ils lirniii 
to spjiarat'*. 'I'lr'si* air a romponn I 
lit tin* ari'l an I aioinunia ; ami tin* 
ainmniii.]. hriiijt di'P'acol hv ilnfoatnisr 
.1 siiiiitnin of raiisiic pot ms f.ll lln* 
ip'l i-oloiir (lisapprar, ami Ihr soliitinn 
hrinff irradn illv ilropiinl into rliliitp 
snlpliii.-ii* aiiil, flip ]iiiipirii' arid is 
olitainr-l in a state ot pnntv.—This 
arid prinriidr is also ol-t.iiiirl Irorn 
thr lithir arid bv rhloi inr and iodi'.r. 
It roiiibinrs With thr alkalis, rarths, 
and inrt.allir ovi.li's. It pxprls rar- 
hoiiic and Iroin thr alkal nr rarlnm- 
afi's, by the assistancr of lirat, and 
'lo.'s not roinbiiK* wilh any othri 
arid ; wliirh rirriinistaiirps an* ronsi- 
dered sutTicicnt tu entitle, it tu be 
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con^idi'iTd as n di'tinpt ad.l.—Hiirpii- 
rat(> <>i ivmnti»iii 'h ol a ^arnol led 
ndiiui ; mill IIk' saiiu* i‘< tlii> i v, ith 
)iui]iinatc ()l ‘■ml;', <-tiiiiitiaii, 

and lime Tlic :\< iJ .iiul iK 

eomiMinntlc ate innli'iliU t!i(> lia^e-. id 
iiiiiiiiiil mill li* (rilmii-. 

Tlic |pnik' iii 1 lii« in me i»l 

HllUclIlijr .11 lsl‘- 

i 1 0111 till* |iiLi ol aiiiiiuMiKi and 

bud.l. 

[H TKKrACTIOX. 'riic d.vnm- 
yoxilmil lit aiMiiiiil mid vi'^^ctai.le 
in.'tf'*r, ueoniiili.iiiied ^\llll ii In'tid 
mi'i‘!I. The solid and Hind ]i:irts aie 
4 Ii<ini;(‘d iiiTo niatti’r find 

\a|miiis, and caitliN pmtii ies ii‘iiiaiii. 
If niiiiiial oi M‘fri‘talde -iilistai'i’es In* 
4 *niim*.iied by Inird Im-t, or iiiadc mtv 
diy and Iianl, ‘■o llial no iml'oii ol 
llieir |i,ii til les ran lake plan*, |iutri*- 
laitioii m '■topped. Se.* t'afour. 

I*YJIlilN KITK, a iiiineial lound in 
tin* I’Yieiii'es, eoiisi'stiiiK ol *>iliefv 
alninitifi Id, linn* ttO, o\idc‘ 4 tl iron 

Hi, w.ilei* d. 

I’VKI’I KS, a natiM* (*ompouiid of 
ini’t .il, w il h siilplinr. 

fVIU)Jd(,Nl‘; 4 U S ACri). I'vm- 
li^tieoiis and, ot wliat is eeiiei.illv 
teinieil Miieiiai oi wood, is thal m Ineli 
pjoiiil'.ef to lie of 11111*'! ii'^e .is .in 
animal anti*'eptii'. Fioin its low 
pine it IS ailaptrd loi *-'0111*1 al no; 
more paitinil.iii\, a** it ind onlv [ire- 
sei\(*'. the loud jioiii pn'ior.irtion, l,n* 
also l'im's to if tint *-iiioh-, an ' !i(*id 
l.nt” pei iiliai to av. il-di ii*d li.ni'" and 
)i*d lieiiin^ri.. Indeed, the 01 h dilii 1- 
1*1111* 111 nsiiiir tin-' iiein, an-l diMin^'ti) 
tint O'* AMiod-snioke, seems to he 
iiieiely llie inoile ot oi eralioii ; 'or in 
Indli eases this .leid is Hie n^reiit eni- 
ploveil. In one ease, the aniin.il siil- 
alanee is :ii*t>‘d on diiiin;.' the di-li!Jn- 
tioii of the arid ; an I 111 tli" 1 lli»r, 
the alleadyfoiHied ae'd is itp]dii*d to 
the '-iihstaiiee hv iinmei simi — Tins 
neid, llie prodiiel ul the ilis'iliation ot 
wuiid, is i>w well f nown 111 Itiitain 
as an aitieh* ot eoiiinii*]ee, and in its 
native state is a Iniiiid ot the rolonr 
ot wh.te wine, po»sessiiifir .a stion^f 
neid and ‘‘ 1 i;t:litly astnm^ent tnste, 
eoinhined with an enipvn ninalie*-nie 1 l, 
W hen allowed To reiii.iin in a si.ite 
ot le*'! tin eijjlit or ten tar of a 

Idaek enloiii '■ntisides, and the aiid i.s 
llion conipavatnelv triinspareiit. To 
piiiily it liirther, it tiinlei^oes the 
j)ioeep 9 of distillation, hy vvldeh it is 

t ■* Ik 
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fieed from a Flill pre.ater poition of 
the till* with wh-eh it is eornhined, 
and IS thus leiideied still iiioie tians- 
paient lint tliuiiKli the process of 
ili'tillation t c repe.ited without end, 
it will never he fn-ed troiii Hie volatile 
ol nitli vvliieli il is eoinlniM'il, siiul 
wliieh IS the I'au'-e m the enipvreiima 
eoi hlaiilly uttendinir it. In s!,oit, it 
eoiitanis the same pi(i)>eities jor tin' 
pieseiviitiiMi ol aninial imilleis lioin 
piitrel,y*tioii as snmk.nif tliein hv wood 
does, n’liii*li IS pra 4 *Hsed at pieseiil iiy 
the most haitiarons nations, ami 
vvliii'li has lieeii Iniiidi'd (lovvii tioin 
the leiiiolest aites ol nntirinitv. The 
best I'mde ol prepaiin;' l*yroli|fiieonfl 
Aeid is as follows.—jdaee .'i larpe 
<*a^t-ilol| ivMiidei, 4 >r r 4 *toit ('-iiinlar 
to Hiii«e 11 4 *d li'i the pioilintion ot 
eai ljni(*tted livdioeeii irasj 111 a tnr- 
iiai*e, w(, ili-at it ni.i) receive as nineli 
lie,it ,ill imnid as possilde. One einl 
ol Hus evlmderinust In* soeonstinrted 
as to open and '■hut, to admit wood 
aii'i <*m 1 i.iI(‘ Hie an. Oak, in piee<*s 
•ihoiit .1 loot III leimth, is to he put 
into Dll* evlinli'i, wliieli is to he tilled 
•is lull .IS pi'ssihli*, vvitlioiit heini' 
vved'/<*d, and the door mil-I he shut 
elo'i* to e\ilinle air; liom tin* evlin- 
d( I let a Will III inn Hiroii^li eohl 
vv.-iter to eor.ilense Hie aeid. I.y tins 
if IS 1*1111, uv Oil to ,1 hit iff* Cii-k pi:u*<>d 
on one eiiil, wlieie Hii'ie is .1 pipe to 
I'liiiy it lioiii iliat to two or lliiee 
nioi'f* • Hills It m ei mph telv sei’iireil 
Ijoin thni); oil ni tin* vapoioiis si.iti,. 
The tin* is now to fis* i.ii'i*d to a 
Ri 4 *.*t In at, si)(ln'i,*iitl\ i'oweiliil to 
I'oiiv 'll the wood I'ompletely into 
1*11111111:11. Wlii'ii Hie aeid eeases to 
eoine ovei,thi* !ii e is to he taken out, 
and tin* iiniss ot wood lelt to root ill 
llie e'Miltneil st.iie, vi lie*' il breomes 
peiti'it i*!iare<',\,—In Hie hisl eask 
till is elii(*fly i*mitiiiiii'd with Hie aenl, 
it iirerij'itiites to Hii* liotloin, and is 
jdiawii ort Iiy a 1*01 k ; it H iilteiw*iii*(ls 
I oiled in an iron I oiler lu evaiiorate 
the aeid, lieiore it is lit liii n-*!*. It 
the aeid is nol siimig cnoni^h, it ia 
put into lai;.'e squiuev.its alimit six 
iiielies deeji, tor Hie jiuipnsoid inakni^' 
a 1 ii^te SMI l:ii'i’, to ev.ipin.it** a psiit 
of the wal-'i eonl.iiitd in tin* ai id 
mole speedilv h\ a-li.w li(*a", Tliesi* 
vat 9 are heilded on s.inri u|)on the lop 
of a hiirk stove, wheie a jfentle 
lioat is ,s|>]died ; thus it may he j'ro- 
eiired in a pieliy strong uliite.—.Vlr. 
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Stotze, npothpfary at Hallo, liai^ di'.- rocrivor; wliicli li(|ui(l. bv cvapora- 
rovprcrl a method of punf)iiiK vine- tion, affords crystals, roiistitiitiiie a 
frar from wood, by trcatnii; it with ]iO('iitiar arid, called the |iyioiti:iIiti 
sulphuric Hcid, inaiif'aiiose, and r»m- ac'il. Jt has the usual acid piu])tM'- 
nuiii salt, and afterwards diatillini' U ties. . 

oA'cr. For this 'iiethod ho has oh- PVROMETRU.. The mercurial 
tained a prize fiom the Roval Sorirty thoiinninetor is an excellent iiistru- 
of tiottiiiftcii. This pciitlcinnn has incut for iiicnsurinjr heat within ccr- 
likcwisn verified the method pitiposcd taui limit-' . tuilfor liijrh toinpouiture.'i 
by professor Itleiiieke, in INM, of it is utteily useless-—the mercury 
piescrvinft moat hv means of Mnep:ai heiiut chanufed inlo vapour, and the 
from wood, and by roiitii;iir<^ tieiit- whole material ot whirli llu* iiistru- 
incut with the same mid. lias cun. ment is made heinit dc-tioyed. To 
Averted bodies into iniiminics.—At a accomplish the ll■rasluclIlC^It of the 
recent aimiversfuy of the Whitch.ncn >ricat heat of Inrniucs. Air. Wedp- 
IMiilosnpliical Soi'iclv. t\M> specimens wito<l iiMcnt>'d liis pM'Oinctcv, upon 
of meat cured Avitli ihc pvioli.'rncoii -1 the principle tliat clay rc^rnlaily and 
acid Avere cxliibilcd )•> one of ilic! pioj;rcssi\cly c,mli:»(:lcd its diinen 
iiiciiilici's, Avliich h.id hern prepared 1 sions as it w.is exposed 1 o jrrcalcr 
on the /III of Scptcinhcr, I'fl'i. One ! llc‘•lees nf In-it, lie foiiiicd CA-liii- 
liad been hiin^ up at home, ,iiid the I diic.il jiiece-. of white porrclaiu 
other sent out to the West Iini'os, to j iI.ia hi a iinnilj, Avhioh, Avlieii baked 
tiy the etleid of eliinalo iipon it, iiid Nn a dull led just lilted tiie 

brought liaek on tfie irtmi, ol the ^ openiinr ol tw o In ,iss h.u s, so pi iced 

ship lo Unit poll, '’l'llc^ wen l.isted i ,is to lonn a tapeiini'' -pace liotv.eea 
111 ,111 piesent. ;iiid ileetaieo to be j tlieiii. 'I'lii.‘>1 n''e is ^iadti:ife<|, and 
pel fci-th sweet, liesii, and lit tor II-e, fbe f.ntber tbe ‘ l.'y can enlei tbe 
.iltet ti l.ip-'e of iifteeii imnitlis. lie- createi 's the be.it iiidie.ited. 'I'be 
si'es its .niti-icptii' ii'C, this arid is eniiiei};io'r mb’s aie O'.’i of nil 

ei.ipliived instead ot ai ctale ot lead iiirb, at tbe eomini'iiecii'ent of the 

hv ihe calieo pniiteis, to make llnni scale, ami u .! at it-< eii 1 — 'I'o es 
acel.iii- ol alnmiii'i, or inni lii|iio>. tabbsb .1 eniinesiiin behi ecu I be iinJi ■ 
'I'lioiii'li not leiY pine, It ■iiisvieis eatioiis o| bis lliermomeler. and tlinse 
siiilii-ieiitli well lor lil.iek-j, In owns, ot tbe ineieniial lln'i mometer, he 
ill lbs, t\.i ; blit lor lelbiws ami reds, einploieil a bealed rod ot '•ilver, of 
)l Is not -o aomi, o\\ iiiv'to the ml and n liieb be mea'iiicd Ibe ex|)iiisioii. 
I.iit.ii, \i bn li is Ml cmiilnnal'on AAitii 'I’lie elay-pieee and silver lod wero 
it. Iieated in aiinilTle. WIkmi the iiintlle up 

l’\ fHM.ITMK! ACfH. Di-lil iiiie peared ot a low red beat, siieb as Avris 
aei.l I o|,«■|et|olls ill a lelnit, and si], judged to come Inllv witbiii tbe ]irn- 
M'lynliite tdates snliliine, wbieh aie a iiiee ol bis l'ieriiioiiieti‘r,it was ili aw n 
the pyi'idilluMle ot amnimiia. Dis- foiAvard tnwaid tbe door ol tin* oven ; 
"olvc these, and pour tbe snlntnni and its own door liciiif'then nimbly 
into a solution ol the sub-aectate ol opened liy an assis*aiit. Air. VFcdjj- 
le’id, ami a pyrolilb.nte of lead falls amioiI (nished Ibe silver pieee as f,ir 
t<i till* bottom ; \i .1-h Ibis, and (leeain- Us it nnubl (fo. Hut ns tlie division 
]ios(i it bv sill id III retted bvdiogen /^as, wbieh it Aveul to could not lie (listiii 
and tbe siipei iintant luiiioi will lie a {fiii'bed in that ittiiiled st.ite, the 
s'diitioii of pAiolitliio acid, wliieli mntllc was lifted out bv incaim of an 
Aiclds small aeieulai el^^l.lls Ity e\a- iron rod pa'-=ed throiii'h two iiiifrs 
por.ilioii. Nitiic aeid dissoKes it ni.ade tor that ptiipo‘>c, iritli care to 
Aiitliout chaiurini: its prnpertie.s, keep it steadv, and ,a\oid any shake 
AA'IncIi IS 11 di'-tmctioii betAA’een it and tbalniiitbt eiidaiiu^ei the displacinsr of 
litliie acid, Avliieli, vrlieii ‘o tieatcd, the silver pine. When the iiiufHc 
becomes of a purjile colour. was irrown siitTieieiitly cold to he 

FYlio.MAI jIC Ann, is obtained evamined. be luitcd the deitrce ol 
from the iiialie, or sorbic and, by dis- expansion wbicb Ibe .silver piece stood 
tilling in a letort. An acid subliina- at, and tbe decree ol beat shown hy 
teil in the torin of white needles, the theniiomcter pieces mcasiiinl in 
appears in the neck ol the retoit, their own ffaiii'e; then returned the 
and an aeid liipiid distils into the Avhule into tin: OM'ii as beluie, atn| 
4 iiU 
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i!ip nppvn.tfftii '.vitl) !i 'Tvoiifl;f«r 
lical., to obtain nnotlin i>«iiiil nl rnr- 
rMpmulenoi* on tin* two Tlif 

ftrstt wa>» at 2}'’ ol hi«s tlioiinoMieter, 
witli of Ujo in- 
tormediatr <iiu»; and i*! I'ach orih**sf* 
Inat had I)0(mi bpion* loiiiid to <'oMtain 
2<)® of F.ibrciihpit’''. thi* (!f» M'ill 
tain l<‘i20; to ndiit.li add itO, tbo 
(Icffron of hi'^ sfuU* to ubicli tbo ( 0 ) 
of tho iiitoroK'diiite thiM-moinotfr waa 
adjiiatod, ami tin* aniii will bo 
tbp dpprro of I''abr'‘iibpj''» ri»iT<*a- 
poiidiiu' to hi-* 2 \^. Tbi* sprond I'oint 
of poiriPidoMi’P waa at ol hi-*, and 
92® of the iiitcnnedi.-it"; whirh 92 
Iieiii 4 , ai-rorilini' to t!«e a!»«)vi* propor¬ 
tion, pqniv.ilpiit to 1910 ot r.ihmihoil, 
a<ld AO aa bidorc* to thi'* niinibpr, and 
hi<! fij® 1 -* found to (all upon tli" 
ISiWth dpfrrpo of Faiirpnliril. It 
appear 4 lietire that an interval of 
four depreP'* upon Mr. Wedffwood'a 
tbi'rinoiuptpr ia oiitiivcalpiil to an in¬ 
terval ol 52ft® upon that of Fahien- 
heit; and, eoiHPiinenlly, one of tire 
toriner to l.'lft® of the latter; and 
that the (0) of Air. Wedr'wmni eoi- 
re<*]tond4 to 1077J® of hhihrenlieit.— 
From tliesp dal.i it is ea»y to reduee 
•either seale to the other thiniiph 
their whole vaiipe; aiel troin sur-h 
rediirtiun it will appear, that, an in¬ 
terval of near 480® reinaiii-* between 
theiii, wliicli tbo Interiiiediate tber- 
inoineter servos as a ineasin-p im-; 
that Air, Wedpr*(rod's ineliides an 
extent of ahoiit :t2i)i)0 of Fahrentrcit's 
ilcprees, or aliont .'>4 times as mneh 
as that hetweeii the liee'/jiip and 
Ixrihtrrr poiiitJ of mcreurv, bv whi(-h 
inercntial ones are naliiially lirnrted; 
that it the scale of All. Wedpwood’s 
thermometer be proiIm‘"d dowriwaid, 
in the same manner as Kahrcniicit's 
Iras been supposed to ho produced 
upward, for an ideal standard, the 
freezin;j ptrint of water waruM fall 
iiPiirly on 8® below (ft) of Air. Wedjt- 
wumd’si, and the freezing point of 
mercury a little below 8J® ; and 
that, thepchrre. of the extent of now 
measnrahle heat, there are about 
fi-lfttlis of a deitree of his scale from 
the freezing ot mercury to the Ireezing 
of water; 8® from the freezing ot 
water to full ignition; .and 160® 
above tills to the highest der;ree lie 
has hitherto attained. Mr. Wedg¬ 
wood concludes his account with tire 
following table of the eifects of heat 
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on di'ITerent sribstTnee", according to 
Kiihretilioil's tlienii(im'‘tei‘, and liia 
own:— 

Fahr. Wedg. 

Bxtremitvof the I 
scale of lii.sf-322rro 210® 


thermometer 
(Ireatp-t heat of 

> 

) 


liiH .small air' 
ttirnaee 

V2\H77 

160 

f'.ist-iroii molts 
(iiealcst heat' 

179/7 

) 

130 

of a * eommoii' 
smith's forge 

^17337 

12j 

Welding heat of j 
iron, greatest < 

13127 

O.'i 

Welding heat ufj 
iron, lea'-t t 

[ 12777 

90 

Fine gold nielts - 

.52.37 

32 

Fine ••ilver melts 

4717 

28 

Swedish copper) 
melts \ ' 

27 

Tlr.i'-s melts 
lle.it by ivhieh' 

3807 

) 

21 

in’s enamel eo-| 
hmis aie burnt | 

1 18.57 

6 

on 

) 


lied lieat, fnllv" 

) 


visible ill day-| 
light 

lied heat, fully' 

1 1077 

0 

visible in tiic 
d.uk 

^ 9*7 

— 1 

-Ifercni-y boils - 

CiOO 

« 671' 

.'loo5 

Water boils 

212 


Vital heat 

f>7 

Tl'Si 

Water fn*ezps - 

32 

8r1ff/.7 

Proof spirit freezes 0 

8ji^ 

The point at' 
which mci'cmy 
congeals, ron- 
se(in“ntlytlie li¬ 
mit of mercurial 
thermometers, 
about 

- 40 





In a scale of iii;at drawn up in 
this manner, the. comparative extenta 
of the dilfeient (lepartinonts of this 
grand and universal agent are ren¬ 
dered coiiRpiciious at a single glance 
of the eye. We sea at once, for 
instance, iiow small a poitiori of it 
is concerned in animal and vegetable 
life, and in the ordinary operations of 
nature. From freezing to vital heat 
is barely a flve-hundredth part of 
the scale; a quantity so inconsidc 
ruble, relatively to the whole, that in 
Uic higher stages of iguitiuu, tea 
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times as mueh migUt he added or 
taken away, without the Icabt dilTe- 
iviico bring diticcriuhir in any ut the 
a{i{irarancc'« from which the nitoiisiiy 
of fire ha-« liithnto heeii judged nl. 
lietirr, at the same Itmr, we may be 
ronvmrcd of the utility and import¬ 
ance of a physical raearuro for lliese 
higher degrees of heat, and the utter 
insiifficieiiey of the rommop incRn- 
of diserlaiiuating and e<>tin)ating their 
force. Mr. Wedgwood adds, that 
he has often found diffeieiirfts. asto¬ 
nishing w’hoii Ronsideied as a part 
of tins scale, ill the heats of his own 
hilns and ovens, without being per- 
eeiviible by the workmen at the lime, 
or rill the 'ware was taken out of tlie 
kiln 

PVHOTARTAniO AOIP. To 
obtain this .acid introduce taitar, or 
latlier fortune and, into a coated 
glass ictort, which is fitted to a tubu¬ 
lated receiver. Let boat be applied, 
niid gradually inci'eascd to redness, 
and pyiotartaric arid of a brown 
roloiir, troin impurity, will be found 
ill the liquid piodiicls. This is to lie 
filtered through paper, to separate 
tlie oily pait It is to be evaporated, 
dissolved, and filtered several times 
till all the oil he separated; it is then 
to be trialed at a moderate beat with 
dilute sulidiiirii- acid. At first acetic 
acid paoscs into tlie receiver; but 
towaids the end there is condensed in 
' the letort a white foliated siibliniatc, 
wlikh IS piue pyrotaiLaric acid. It 
has tlie u*>uul acid properties. 

I'YKOPjlORUS. Hy this name is 
denoted an artificial pioduct, uhich 
takes fire or heroines ignited on 
exposure to the air. Ileuce, in the 
Cerinau language, it has ubtajned 
the name td luft-ziinder, or -air tin¬ 
der. It is propaied from alum by 
iialeinatiou, witli the addition of 
various inflannual'le substauecs. 
Iloutberg was the hist tliut obtained 
it, w'bicli he did accidentally in the 
' year 16h0, iroin a mixture of liuninn 
excrement and alum, uiioii which lie 
was o|>erating by fire. 'I'lie prepara¬ 
tion IS managed in the fotlowiiig 
mannerthree parts of alum are 
mixed with from two to three parts of 
honey, flour, or sugar; and this mix¬ 
ture is dried over the fire in a glazed 
howl, or an iron pan, diligently stir¬ 
ring it all the while with an iron 
spatula. At first tide mixture melts, 
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but by degrees it becomes tlii«ke 
swells up, and nt 1a«t runs into siiihi 
dry lumps. These are trituiated f 
powder, and once more roasted ove 
the fire, till there is not flie less 
moisture reniajiiing in them, nml thi 
operator is well assured tliut it cai 
liquefy no more: the mass now look: 
I'kc a blackish powder of eliarcoal. 
For the sake oi avoiding the preiioiia 
above-mentioned 0 |eration, from foui 
to five parts of burned alum may be 
mixed directly w'ith two of charcoal 
powder. This powder is poured into 
a phial oi mail ass, with a neek about 
six iiiclii's long. The phial, which, 
however, must be filled thrce-qiiaiters 
full only, is then juit into a crucible, 
the hottopi of which is covered with 
sand, aiiil «'0 mucii sand is put round 
the former that Uic upper part of 
its body also is covered with it to 
the height of an inch ; upon this the 
I crucible, with the pliifil, is put into 
the furnace, amt surruunded with 
red-hot eoals. The fire, being now 
gradually increased till the phial 
hOGomes red-hot, is kept up for the 
spare of about a quarter ot an hour, 
or till a black smoke ceases to issue 
from the montli <if the phial, and 
instead of this a sulphureous \apflnr 
exhales, which eommonly tabes fire. 
The fire is kept up till tlie blue sul- 
pliuieous flame is no longer to be 
seen ; upon this the ealeination iiinst 
be put an end to, and the fdiial closed 
for a short time with a stopper of 
i^lay or ioain. JJiit as soon as the 
vessel is become so cool ns to be ca¬ 
pable of being held in the hand, tho 
phial is taken out of the sand, and 
the powder coiitiiincd in it traiisfeiTcd 
as fast as possible frinii the jdiial, 
into a dry and stout glass made Warm, 
which must be secured with n glass 
stopper.—^VVe have made a very good 
pyrophoruf by simply mixing three 
parts of alum with one of wlieat- 
tloiir, calcining them in a common 
phial till the blue flame disappeared: 
and have kept it in the 'same phial, 
well stopped with a good cork when 
cold,—If this powder be exposed to 
the atinoipbere, tbe enlphuret attracts 
moisture from the air. and generates 
sufficient heat to kindle the carbo¬ 
naceous matter mingled with it. 

PYROPE. a garnet, which crys¬ 
tallises in the loitoi of a dodecahe^ 
drun. 
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PYROPIIYSALITE, See Phy- manganese 21"14, Riib.niuriatc of 
anhff. iron I t'iK), silica 35*85, lime 1*21, 

1*Y(10S3[AIjITEi a niinoinl of a water and loss .’■-9. 
livoi-brown colour, consisting oi PYROXENE aug.tc. 
peroxide of iron 21*81, protoxide of 

Q. 


QUARTATK^N, is an operation by 
which tlieqiiantity of one thing is made 
equal to a fourth part ot the quantity 
of another thing. Thus, when gold 
alloyed with silver ift to be parted, we 
are obiigi’d to facilitate tliu action ul 
the aciuafortis hy reducing the qiiaii 
tity oi the lornier ot these metals to 
one-fdiiith part ol the wludo mass ; 
which IS done by sufficiently incruas- 
imr the qiiaiititv of tbc silvei, if it be 
iie<*essary. This opi>ratiori is called 
ipicrtatiun, and is preparatory to Mic 
puiting, and crcii many authors ex¬ 
tend this name to the operation of 
parting.—See Aasay, 

QUAll'l'Z, occurs in masses, in 
grains, in rolled pieces or pebbles, and 
•in ci*y9tals. It is one of the hardest 
minerals of which niountain masses 
arc conijioscd : it gives plentiful 
sparks wiTli steel; it breaks witii a 
smalt stroke of the hammer ; the sur¬ 
face ol the fracture in eiystallizcd 
qilaiU is coiichoidal in uiirrystallixcd 
splintery : tin* lustre is %itrcnMs. ('rys-j 
taU of qiiaitx, or rock crystals, as 
they arc commonly denominated, haiel 
dilFcrcnt degrees of transpiirency 
the blue rat lutics arc aine1hyHt.s. Tm 
most coinrnoii foiius of the crystaui 
arc six-sided prisms terminated by 
six-sidi‘'l pvramids, nr two slx-sldcd 

S yiamida united, foiming a dodecalic- 
ron whose I'accs aie isosceles fii- 
anglc^. UncT%!<taIli'/eii quart*/is sel¬ 
dom transparent, most frequently 
translucent, but sometimes opaque. 
Its colours arc vaiious shades of 


upon by any acid except tho fluoric. 
Quartz exists in veins intersecting 
nioiintains, and it sometimes fornfic 
largo ^eds, and even entire numiitaing,* 
wbieh are composed of this mineral 
in grains united without a ecinent* 
ealled granular quartz. Fragments 
or rrystals of ijuaRz are common in 
compound rocks. Uralps of quartz 
lorm a priiieipal constituent part of 
moat sand-stones. The milk-white 
pebbles in gravel are composed of 
rpiartz. Flint, chert, or liorn-stonef 
opal, chalcedony, and agate, are dif¬ 
ferent moiliflcatioiis ot siliceous earU, 
wlilch in their chemical coinposltioa 
differ little from quartz. Uombined 
with a large portion of alumina and 
'iron, quartzbisea its transluccbey and 
passes into jasper, whicluCoi*ms hodf 
in primitive mountains, aflVs said io 
compose the substance of entire 
ranges of mountains in Asia. Pro¬ 
fessor Jameson divides quarts into 
two species, rhotnboldal quartz and 
indivisible quartz, and earn of these 
into numerous sub-divlsinns. 

1. Rhomboidal quartz contains Id 
Hiiii-wpecies. 

1. Amethyst. 8. Iron lliiiL 

2. Rock crystal. 9. Hnrnstone< 

3. Milk quartz. 10. Flinty alate* 

4. Cominon quartz. 11 Flint. 

5. Prase. 12. rulcedony. 

0. fat's eye. 13. Heliotrope. 

7. Fibrous quartz. 14. Jasper. 

2. Indivisible quartz eontaina nine 
sub-species, 

1. Float-stone. 0. Obsidian. 


white, grey, brown, yellow, red, and] 2. Quartz-sinter. 7- Pitclistone. 
green. It yields a phnsplioreseent 3. Hyalite. 8. PearUtonc, 

light and peculiar odour when rubbed. 4. Opal. D. Pniiiice-stone. 

Quail’/ i- composed ot siliceous earth 5, AlCnilite. 

combined with a very small portion QUERCITRON', a wood used in 
of alninine. It is infusible when un- dyeing. 

mixed, but w’ith alkalies it melts QulCKSlLVSR, a name for mer- 
easily, and forms the well known sub- enry. 
stauec called glass. It is not acted I 
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radical, tl)at which is consl-| supplies hy vapour, brought by a 
ilcrcd .18 constitul.iiig the dLstinguish- itiipcrior eurreiit from the higher 
iiig part of an acul, by its union with regions of tlie atmosphere. It in rmt, 
the aridifylng principle, or oxygen, however, very easy to eonceivc how 
which is eominon to all acids. Thus, this operation can go regularly on 
sulphur is the radical of the sulphuric for such a length of time ax rams fre- 
and sulphurous acids. It is some* qiiently oontinne; and although it is 
times called the base of the acid, Ixit apparent that electricitv is nii agent 
base is a term of more extensive ap- ot nature, in tlic production of tlii 
phj 'ation. phenomenon, it cannot be com>ider.'*'l 

RADICAL VINEGAR.— ?iec Ace- os the sole agent, or even as having 
(ic Acid. tlie principal share in tlie production 

RAIN. This phemimcnon some ot rain. It must be con-idered m'rely 
phiinsophors have attributed entirely as a seeotidarv agent, modifying two 
to the iiiliuciice of the elcrlric lliiid,iollii*r niiicli more poweifiil caii'.P"— 
_iid this explanation has been rendered tlie inlliix of vapour, and tbe diminn- 
tbe more prolxible hy the circumstariee lion ol teiiiper,iture.—It is woitliv of 
of most abundant slmwets usually ob->crr!itiori, that iniieli the largest 
accompanying :v tliunder storm. It i|uaiitity uf r,iin tails in tliat time 
has l)ecTi considered by met ••urologists of tiie year wlien tlie air appe.irs 
that tlie phenomcn.i of a thunder clearest, and when, from the heat, the 
storm were mcety a mure than usnally appearance, uf moisture on the giomid 
great exertion ■>! tlmse energies which soon disnppeais: al>o, tli-it in wanner 
clouds exert upon e,arli other at allieountries th.iii ours, and where'lh'* 
times in .1 silent tiaiupul tuantiei, !oi air appears inn«.h cle.irei, tlie ijii.mtity 
the beiietirial purposes of ranying un of lain wliieb tall- giealiy exceeds 
the usual opLMiitioiis of nature. It has that in this coiintrv. Tlie *]ibenonie- 
been observed, tiint in the formation non ut rain lias pii7.7,led pliiiunopliers 
uf the rain-cluud, tlic superior masses veiy iniieli; and tlie eause of tlic dil- 
spread in all directions until they licuUy seems to have been, tliat they 
become one stratus or uriiforni sheet, have endeavoured to find .‘■orne out 
The innmlus also brought under tlie cause to wliieh,et ail time-, to as.Miln; 
'alter is immediately in rapid motion, r.ilii. In tliis they hare tailed, ami 
and visibly dceii.Mscs. The ciiri also wliilst difleioiit solutions liave been 
have much the appearance of con- given to the iminiry, which liave suited 
ductors of electricity. Clouds have well particiil.ir cases, no iinivetsal 
been found, by the experiment of ele- cause has been found out. in fact, it 
rating a kite, to be cliargcd with is not reasonable to expeet it, ami 
iMifcrcnt kinds of electricity; and lain atone tiiiic maybe occa'-ioned 
these clouds, when they approaeh, h}'one cause, and at tiiioilier, n;id'‘r 
mutually operate on each other so as dilfercnt ciiciiiiistances, by a diirereiit 
to oeeasinu their partial and entire eanse. Very frequently r.iin is pro- 
* destruction, and precipitate their duced hy the conuus.sion or cuii'lcnsa- 
contents to the earth in the form of tion of two clouds, the one positivelv, 
rain.—Such is the explanation given, and the otlier negatively, electrilied ; 
which is evidently better suited to the and this lias been proved Iiy expel i- 
case of a single shower than of long nieiits with a kite elevated to a grc.it 
continued rain, for which it appears height in the air. Tliere is no neces- 
very insufllcient. Its supporters, how- sity to maintain that rain ean never 
ever, imagine that the supply of each be j^oduced in any other manner, 
kind of cloud may be kept up in pro- Mr. Dalton, of Manchester, has paid 
portion to the consumption. It is much attention to the subject of me- 
certain, that there Is much evapora- tcorology. and the following extracts 
tion going on during the fall of long from a paper read bclorc the Man- 
continued rain, and this may supply Chester Society, arc entitled to every 
the lower clouds with moisture, wnilst degree of respect, 
tbe upper clouds may also recclye 
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''E\cr\ niu' iiii:-t li:i\(* iiftlii'i'il :iii 
filn inns rrniiicxinti li'‘lv i'"ii lu'S't aiul 
t'li- ^ .M'fi” ’ll till’ iitiin'•) lici I*. Hear 

I 1 in'inTc*. «'\ ijwinl o'l, m*l i "Sii i jliiili's 
to H'l 'Ml till' ^.l;JllUl wii II m til ‘ -il- 
iii<(s]ilnM(‘. :iii>l I'clil |iu'ci|»:tat s oi 
nmilonst’s l!n' v.i|'«iiii. lint flicwc 
farts, do not tlir idin oincinni 

of lain, wliirh is as in'iiurotly at- 
toiidod with an ii.rrraso as with a ili- 
iiiimitioii of the tciniK'niluiv uf tin- 
atiiiosjihero. 

“ The late T)r. lliittoii, of Kdiii- 
imrpli, was, I coneeive, the Hist pei- 
Bon wlio puhlishr.l a coiTect notion ot 
tlie cause of luin.—fSee IKdin. Ti :iiis« 
vol. i. and it. and lluttoii’ii PiMiCjta- 


lioiis, Jtc.) ’'.ritlionl deciding \yljellier 
\a|ioiii he siiii|ily ex|innded by lieal* 
and diltiised lhi()ii;;li tiic atii)os)ihprc, 
• ;i cticiiiii'iilly coiiiiiiiied witii it, lin 
iiiitiiitained linni tlie ^ 110110111011.1 tliat 
the ijuuiit'ty nt vapoin r.i|.,ilde ot en- 
ttiiii^ iii!t> the :iii iiiere.vsi-s in a 
Kieatei ratio than the tempeiatme ; 
and hence lie f.iiily iiiiers, th.it a hoiJ> 
ever two \olnniei> ol air ol dilfereiit 
teiii|)eiatiiies are inivfd tii)^ether, each 
hciii}( ]iit'viou:'l\ soitniateil y\ith va¬ 
pour, a t vecipit.'.tion ot a poitinn of 
vapour must ensue, in coiiscitneiiee 
ol tlie mean teni|ieratiii e xmt heintr 
able to support the Rican rpiantity uf 
vapour. 
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* The ratline of rain, therefore, is 
now, 1 coiisitler, no Ioi\<fei' en object 
ol )l<>iil>f. It two masses of air o| un* 
rtin.il temi'eiatures, l>y the onlininy 
I iirieiits 1)1 tue wimh', aie iiiterini'ti*il, 
when satiiraleil villi vapour, a pteei- 
pit ilion ensues. II the in.i'«'*s ar" 
iMhler •>iittilation, then les-. prceipili- 
tion tahis |)l:iee. or none at all. lie' 
eonlinjr to the ilej^ree. ANo tlie 
■vtiiiner the air, the ^reatet is the 
ipiaiitity ot v.ipiiiu' pieei'iir.iti'il in 
lik'> eireniiist tiieex. lienee iiR* reason 
mIi\ lainxaie hea^iel in si,i:intert1,.in 
\\iiitei, iMitl in warm eonntriex than in 
oohl. 

'■ We iMwv {ni|nii<' into the e.nixe 
w'lv le‘.s liiin l.i'.ls tit t!te tir't xix 
iitotiHix ol llte M'.'i! rliait m t'le ht '1 
'-ly ittontli •, 'I'lif whole (jiiaiitity ol 
w.'t'i iiitlie a! Ml-pin le 111 ,la,inary is 
ii'-ii i'l\ ol i,ui thtee i'K'hi",e.x anpeai x 
li ''111 I > 1 ' eew poiMt.tfhirli ,-.i;ieii ahoiit 
H:!''* IS.'w till'ol \ i[ I'll! at III.li 
teiiipei ■riiie ix !l o oj an imli ol mer- 
e.ii,, w Iiirli is eiiir'l to '■’"s or lliree 
jtii'ii'x of tvitei 'I'lie i!ew [ oint in 
.liil\ lx iixii.illv .ilioiil or .'■'li^, eor- 
j cximinliiii, to ir.o III an im h oi ni'r- 
I III \, tvhieli IX "ijiiii! to seven inclie, 
III Miiln , till' iiilfi'ii'iii'e is fiiiu inches 
O! writer, whieli the .Umc'-olier.' Ili.'ii 
eoiiii'.iiix niote (li.in in the I'irnier 
mot til, lleiu\', ‘uppo-iii;? tliv UHi.il 
inleiuiistiire III enrieiits ot air in both 
till' mtei\eniiii' pciloilx |o he the 
s.i'iie.tlie laiiioii ’iit to he loin inelios 
less in the former periorl ol tlie y*ar 
Ilian the uver.'ifre, ami lour iiiehes 
inoie ill the latter peiioil, makiiiit a 
ilith'ieiiee ol eight inches between the 
two peiiods, wliieh neaily aeconis 
with till' pieeeilitig ohservalions.'' 

Ill I7t>t> sir llii liai'il Phillips piib- 
lisheil a plan lor iiitifieially ilistiiih' 
ing the eleetrieity ol the elinnls, and 
.iiiakiiig them fall when ram might he 
leiiuired in a eountry, or pass ovei 
when not wanted. He eoneeives tliat, 
nature's conduetors are the points of 
the leases ot all vegt'tatioii, paiLleii- 
larly of tioes, and that more per feet 
itietallic conductors raised to greater 
heights in the utniospliere, might ho 
so eomliiried ns to produce inoiecei- 
tsnn efieets. Pm suing this idea, lie 
tiaees to the eiilting down trees in 
nvihzed eountries their ultimate xte- 
iilit) ; anil roneeives that to this may 
he asciihed the present sterility of 
tlic once most fertile but now desert 
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regions of Syria, dial lea, and liar 
haiy; and he nscrilies tlie oaiie? of 
till' di’serl to the nii'iini-tanee of a 
trwtit'e.s being .iceidciitally‘^iilfTCil 
to grow on them. He imagh.es, that 
those emiiitiu's riiglitiii'w oe leitored, 
hy ereeting on their eh'^.lted «ml ices 
.1 sntt|i>i"ni .luniher ol iin'lallie I'tdx 
to :ii Txt the elond.s, and prir'i’i’e siil- 
lii'ieiit i.ii’i to siixtaiii vi'getaiioii, and 
the ahuoxl evliaiixteil livers. 
Snrh ."re the eriorsol igiiora'iee, in 
I'ej'iiviiig a cdiiiitiy ol its trees, and 
xii 'll the ndvaiit I'tesn hndi may lesnlt 
limti ,1 line appiioalion ol tin* jiriuei- 
ph's 111 phdiwiipliv 'I'liP prei'P'liiig 
iheory may :i|ipp.ir fanrilnl. hut it is 
eniiliMUi'd hy what tal es phiee in lui- 
tiii'p. 'rini ,tiip nixt lands inor whieli 
I'lrv ailing v. i i Is blow from tlie oeo.m 
.ue iilwiivs Ihe host wateipd ; and 
thnse tailher oir aie Ipxs watered in 
].iupiiit'im to their dist.inee. The 
I V.('Stem nmiities ot lielainl, Ireland 
It sell with respect to I’jngl.iin*, :iiid 
till' western l■(llMl^M's ol Ifiiiglainl with 
leleiein'e to the •■astern one?, prove 
the powers of Ihe iiinnniernhle s]ii- 
enhe of vegetal ion ami ninienU to 
(list MI h the elect: ieity ol the eloiidx, 
and make tlmiii tall in lain. Protii 
like causes, aejio ding to sir W.Vnuiig, 
the value ot estates in several of the 
M'o.st India islands has heeii greatly 
dioiinixlied hv cutting down tlie tiees. 
The pheiioincua of Peiii and Chili, in 
the iieigMioiirliood of the elevated 
11 iliiral nnuliietoi', tin* Andes, alToid 
also a lesson to man, whenever the 
state of society cnah'.es him to adopt 
it. The mean annual (luaigily of 
lain IS greatest at the efpiPoj, did 
derreascn gr.i'liially as wo .ippioaeli 
the pole:*, 'riiiis. ;it 
liieiisnla. West Indicsi, it is 12 Giiiche 0 . 


Cape PiiUieois - - 120 

Calcutta ... SI 

Home . - , 31 ) 

England ... .*{■} 

PotersliurpU - - IR 


The nuinher of ruh-.y days is small* 
(’*1 at the equator, and increases in 
proportion to the dixtanee from it. 
Tiie mean nuiiihcr fiuin north latitude 
12^ to 13^', being / «; from 43'^ to 4'i‘’, 
being !t)3; from 4R° to AtP, being 
1;H : from to MJ'*, 161. The nuin* 
her of rainy day< is often more in 
winter than in summer, but the quan¬ 
tity of rain is greater in summer than 
in winter. At Petersburgh the num* 
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licr of rainy or snowy days diiTiiii? diictions arc also callod rpvlviflra- 
vrir)t4'r is HI, and tli(‘ijiiaiitity a MipIi tioiis. 

falls is only about riv 4 * iiirh<’s , ihiririif llUfiUMTS. Th" namo rofriilns 
siiMini(*rtbo rmml'cr ol r.iiny days is was ijiyan bv chi''ui-.t> to iii.'t.illii'. 
junirly tlw imt tlio (|u.iiiMtY m.ittiMs wlicii srji.n.itisl lumi o'licr 

whii'li falls is about i b'ViMi inrln's. substaiu’cs by fusion. T'lis ti.ini > was 
Mon* 1 .Mil l.ills in iiinnnt.iiiions routi- iiitroiliiood by alolioiiiMs, wli.i, o\. 
tk'ics tli.iii Mi I'lains. Aimom:: tfit* Aiidfs pcftinp; aiw.ays to lirid jfoM in Ifii* me- 
it laiiis almost l•onfllnlrllly, whilo in lal follortod at tin* bottom ol tboir 
ISfrvpt it biii-dly (‘ViT r.iinsi at all. cruriblos .iltor fusion, railed tins ni»>- 
TIk so well Iviiiiwii tacts (.-oiifit to the t.il, thus iMllected, rejoins, as coii- 
hypoHii‘-i'. ol sir llichaid Phillips, t.iiiiiii;: f»old. the Kiiiff ot inclals. It 
’ It.WCirMTY. Till* rliaiiKi* whicli was altenvar.ls applied to the iiict i 1 
o.ls undeifito liv exposure to flie air. extraetP'l fioin tin* ores of tlo* semi- 
The laiieidityof oils is probaldy an mel'.ils, vvliieli foimerly bine tin* n.iine 
eifeet arialnj.'-ons to tlie oxidation ol that i« now gi\en to the semi-iiiefals 
metals, it osseiili.illy depends on the theni'elvcs. 'I’liiis we had reiriibis 
eomhiiiatioii of oxy,^eii with the ex- ol aiitiiiioin, teculiisof arsenic, and 
ti.ii'tire 1*1 ineiple, Avhieli is iiatiiially I'e^iiliis of eolialt. 

united with the oily priiieiple. 'I'liii flKSIN'. The iniTiie resin i-, used 
itileieuee is ]>rove I by •itteniliinf to to denote solid iiiil.iiiiruahle <-1111 
tlie processes used to couiiteiact 01 stances, of veftetalde oiitrin, sobdd'' 
prevent the r.aiieidity ol oils, in .aleoliol, usually nlhndiiur imieli 

HH.ttJUNT. In the experiments soul by tlnnr condnistioii. Th w aie 
of eliemiiMl analysis, the component likewise soluble in oils, hut not at .ill 
parts <d hmlios may either lie aseer- in water, and aie 11101 a or less acted 
taiiicil in quantity as well as qu.ility, upon by the alkalis. All the lesnis 
by the peilcet operations of the laho- appear to he imthiiii; else iiut, vol.itile 
r.itoi y', or their qiialiti alone may I.e oils, rcndeied roncrete hv then e nu 
detected liy the operations of certain hiiialion witli oxyi'cn. The exini'iiie 
bodies eall'nl 1 e.ii'eiits. Thus tlie in- of these to the o|>en aii, and Tlie ile- 
tiisum ot (t'i'll'' *s a reagent, wliieli eoniposition of aej.ls applied to tliem, 
detee.ts non hyadaik piuple pieeipi- evideidlv piove this roiicliisioii. q'hrio 
tale : tlie priissi,lie of potash exhibits ,iic sonie auioni' tlie known resins 
a Idiie witli tlie same metal, &e. whieli are, very puie, and iierfecfly 

IlKALtiAll, Milpliate of aiseiiie, a soliitde in .ileolud, sncIi as llii* bi'lsam 
native ore. ol AIi ce:i .mil ('ipiii, turpentin.'s 

IIKPEIVMR. Reeeiveis are die- taeainaliaca, clemi ■ others are less 

inical vessels, which are adapted to pure, and contain a small portion of 
the necks or beaks of retorts, alcm- extract, which reiideis them not to. 
liics, and other dihtdl.it«uy vessels, tally soluble in alcohid ; such are 

to collect, receive, and contain the mastic, saiularacli, giiaiaeum, lalida- 
jiroiiiiets of disflibations. mini, and draffon’s Idood Wh.it is 

IIHD (MlALlv, a kind of clay iron- most {ten' rally kiimni by the iiaine ot 
gtone. Iesin simply, 01 souichines ol velloiv 

HUDDLE, Ied chalk. lesin.is the residuum lelt aflc'-dis- 

ilHDlJC riO.V, 01 llEVIVIFIfA- tilling the essential oil, from tiirpeii- 
TIDN. Tlii- wold, in iN most ex- tine. II this he nrped by a stioiiger 
Iciisive sense, is .ipidieidilc to all ope- tire, a thick halsam, ol a dark reddish 
rations, by which any siihstanee is colour, call.-d li.ilsam ol tinpentnie, 
restored to its n.itnr<il slate, or which cuinos over, and tlie resuluntii, which 
Is eoii4.ilcivil as sueli ; hut custom is rendered hlaekish, is railed black 
ennlines it to opciatioiis by which rC'in, or colophony. Resin, analyzed 
metals aie restoied to their metallic by AIM. (lav Lii«sac and Thenard, 
.state, alter they have been depiived was found to consist of 
of this, either by eombiistion, us the Caiboii, 7 .'*' 01'1 
metallic oxulea, or by the union ol Hydiogeii, 10711 )Iwiter 15 * 15 d 
some heterogeneous matters vvhirb Oxygen, l.' 1 . 3 Ii 7 vliyili OL'cn in o 2 - 
disgnis" them, as fulininatiiig gold, 3 ^ y- 

luiia eni nea, cinnabar, and other com- The lesiii of fir is known l»y the name 
pounds of the same kind. These vc- of rosin. Its properties .11 cvv'cll known. 
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7t<! Ff ccific dfravlty is 1072. It melts 
re.'idiiy. burns with a yellow li^ht, 
tliiowinif off much smoke. Itesiii in 
insoluble iu waten oitlirr hot nr coM, 
but very soluble in alcohol. When a 
solulion of le&in in .'ilcohol is mixed 
with wutcr, the solution become'- 
milky ; the resin is deposited by the 
stronger attraelion of the water lor 
the alroliul. Resins are obtained from 
many olhci spceics ot trees. Mastich 
from the ).istncia lentiseu;^; eletiii 
from lliu aniyi is elemifeia ; eopal rvoin 
the rhns ropalliimm ; s'liidaraeh Iroiii 
the roiniiinii juniper. <M these lesiiis 
copal ih the most pei'uliai. It is the 
most ditfieiiltly di>>sulrod in alcohol : 
and foi thm jniipose must ho exposed 
to that substance in vupuui , oi the 
alcohol employed must liold rainplioi 
in solution. Aecoidin^r to Oay Ims- 
sac and Tlicnaidj 100 paits ot eoin- 
luon iTsin contain, 

('ill boil ----- r'l'O-if 
Oxipcii - - - - 

Kyliogrii - - . . lO'/li) 

OI of 

(.'aihoii ----- 
Oxsgcii and lijdiofren, 
in the pii>|ioitioiis 
net (•■.sats li> ioiin 
watei - . - - i.’i’l.Ml 

H\di'og(>M III c.xccss KiMK) 
Acroidiii!' t«» till* same elicmists, JOO 
jiaits III eop.il ciiiisi-t ol 

('.ulion . - . - 7(;«11 

(Ksgeii .... KMillli 
ll)dlogcii ... - iJ-^N'i 
or. 

Carbon - - - 7fi‘Sll 

Watei IT its rlcmcnts 
llMliot'cn - - - - ll’l.'t/ 

From these rr-ults, if icsin he a I'cfi- 
liitc compoiiiid, It may he Hip]iri'«ed to 
coiisi'-t of 8 propiirtions ol laiboii, 12 
of hydiogcii, and 1 of o\\geu. Rc- 
ains are used for a vanety of pur¬ 
poses. Tar ami pitch prim ipally con¬ 
sist of resin in a puiti.illy decom¬ 
posed state. Tai is made hy the tlow 
ronibii»tion of the fir, .md pitch hy 
the evapoi atmi. ot the moie Milatilu 
parts ot tar. Re«liis ate employed as 
▼arnislirs, and for these purposes ine 
dissolved ill aleidnd or uii.s. Copal 
forms one of the finest. It may I'c 
made hy boiling it in powdei with oil 
of losemarv, and then adding alcohol 
to the sidutinii. 

RESPIRATION, is the act of re¬ 
ceiving a portion uf air into the lungs, 
idd 


and again emitting it. The blood of 
the veins is charged with a portion of 
carbon, which it cimta in the lungs, 
and this carbon uniting with the oxy* 
gen received in the lungs, loima car¬ 
bonic acid gas, and is emitted, as is 
also the nitrogen or ii/ote. The vo¬ 
lume ot rai hoiiin acid discharged ia 
exactly equal in bulk to the oxygen 
which has disappeared; and it is 
hence supposed tliut no oxygen is ab¬ 
sorbed by the lungs ; but otlier phiio- 
Boplicrs have been of that opinion, 
and have supposed tliat tlie rliaiigcof 
I he colour ot purple uf the reiiinis 
blood into leil, in the artciial blood, 
which takes place on passing llirougii 
the lungs, \«:is altributuhle to the ah- 
SOI ptioii ol oxygen ; whilst, on the 
other hand, this has been attributed 
solely to the diM barge of the cai bon. 
An ordinary sized mail eoiisumcs 
about -IHjOOO enldc inches of oxygen 
per diem, .iiid makes 20 respiialums 
III a minute. The qn.intity of c.iiho- 
iiie acid loinied dining lest iration is 
diniiinshcd aflei sivallow iig iiiiosica- 
ting liquors, oi niider a com -e ot nier- 
ciiiy', iiitiic ai id, oi vegetable diet. 

iCkTIN'ITM, a miiieial, consisting 
of ic-iii Cut, asphaltiiiii <12, carlh .‘b It 
IS toiind .ullieiiiig (o coal, at l3o\cy 
Tiaeoy in llevoiisiiii c. 

IIETUIIT. Reluits ,iic vessels em¬ 
ployed lor many distillations, nml 
mo-t fieqiientlv foi tlmse wlnili ro- 
i[iiiie .1 def'i’ee ol heal supcnoi to that 
III boiling ■watei. Tins \es«et is a 
kind III' lidtllc 1. ith u long neck, so 
bent, tliat it makes with the belly of 
the retoit an angle of about sixty dc- 
giec. From til.-, form they h.ivc pio- 
balilx beoii ii;;i:i''(| leti.rl-. 

IIKCSSITE a mineial. consisting 
ol s'x-sidi-il jniMiis, and uf which the 
coii-.titiu'nts aie siiiphate of soda 
Mi-Ul, Milph.ate of rnaane.sia .‘ll'd.'i, uiit- 
liatc ol magnesia 11*19, sulphate of 

liiiie 0*12. 

lllUtDI I'.'ll. a new inet.il disrovei*ert 
among the gr.iiiis ot crude platinn ly 
Dr. Wollaston. Tlie mode cl o).t.iiii- 
ing it ill the slate i.f a tiiplc Fait coni- 
bined with iiiuimIii' acul and soda, 
has been giM'ii uii.ier the article Pa/- 
/udiitni. 'I Ills i!i,ay he dissolved in 
w.atei, and the oxide | recipitated 
tioin it in a Idack pow’der, b\ /ine. 
The oxide exposed to heat continues 
Mack, hut with boiax it acquires a 
white metallic lustio, though it re- 
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siftiiii) irttiikii)|o. Snlpliur or iii'si’riu’, sfoiic, roof-slato. sorpfnlin**. 

jnw*'vrr, rriMlM’- It uiu* Coiupoiiiid roolia uTO i iiin]n>!if(l oi Ulf. 

witt'd l)f f-'pelled b) I'eitni iniiieral sub'-tjiiirx, ^ilhcrte- 

tin* ln*.a. The biUrod, IniWt'ver, i* nut m^iit*>d b> yriotbt*! iiitnrr'il aiibatanoit, 
iiullt'uhU'. lt» j'jn.'fiuc 'i.iviiv :t](- »,« Jind {iiiddii:^-at(iii^!i, ui 

jtp.u'a to 11 Ulioiliuin miiii'H 'AgsfiPt^.'lfd, wliiuh ini[ilu*< iiii iiillnuifti 

«*a‘>ily wiiii ivci) liiiit has boeii oiuini ol tlie parts without a (’ruientt 

ti'ird, except meii‘Ui>. \V uli gold nr as in graiiKc. The fractured surface 
kiiver it forms a v< IV iii.ilU’ahle nlloVj ol iragments, lirttkeu from simple 
Jiot oxidateti by a liitfb tlcgice ol heat, lock's, displays the intcinal stiiicture 
liiit hcconiiiig 'inciiisti'd witli a black ot the parts culled the stunv sti iicture, 
oxide when "lowly ctmlcd. <>m‘-sixth and is eitlicr compact, without any 
«)f it dttes not perceptibly ultei the co- dUtingiiilliahle paits or divisions, or 
lour of gold, hut icn(lci-> it much less onilhv, compiiscd of imnule parts le- 
liisil le. Neither mine nor iiitro-mu- seinbl.iig diicd eaith,—giamilar, com- 
jialic acid acts on it m either of these posed of grains,—lihroiis, composed of 
alloys ; lint ii it he (used vi'itli thiec long ainl minute fibres,—radiated, 
part" of bNiniilh, lead, or copper, the when the libies are hroailer and dat- 
alluN is eiitMclv soluble in a iriixtiire thb, and so Inigc as lo he distinctly 
ot iiitiic acid with two paits ol mini- visihlc,—lamcllai «ii foliated, coon 
alic. The ovide Avas soltihle in CAOry jioscd oi thin sumotli plates laid over 
acid Di. Wollaston tried The snlu’. each otliLM,—porous, penetrated by 
tion ill mmiatic atid did not cry-lal- pmes,—cellular or A'esieular, Avheii 
line by evapoiMl 1011 . lt.s lesuluuni the poies have rounded cavities, like 
formed a rosc*coluiiied sohitiuii vi ith bladders, as in some lav'as,—slaty, 
alcobol. Aluiiate of ammonia and of cniiipuscd of thin leaves, or laiiiiiia>. 
•uda, and niti ate of imtash, ocoasioned Tlie sli iicture ol cumpouiid locks may 
no precipitate in the inuiiatic solu- also be slaty, or gianilic, composed of 
lion, but formed with tlic oxide Iriidc grains or crystals, closely united, 
salts,Avbii’h were insoluble in alcohol. Avitliout a cement,—porpbyritic, con- 
Its solution 111 nitric acid likewise did sisting of a compact ground, with dis- 
iiot crystallize, but silver, copper, and tnict crystals imbedded, or of a gruni- 
otlier iiietala precipitated it. The so- tic gioiind, with some crystals muck 
liitlon of the triple salt with muriate larger than otheis,—.imy'gdaluidal, 
of soda, Avus not precipitated by mu- composed of a compact giomid, with 
Mate, carbonate, 01 bydiosiilphu’ict of c-iAities filled witli another imnerar 
amiiioriia, bv carbonate or ferroprus- substance. The external structure of 
siate of potasli, or by carbonate of rock.", ni masse, or coiisideied as 
soda. The caiislii: alkalis, however, mountain niiisses, is .is distinct fioiii 
throw down a yellow oxide, soluble in the internal as tliat of a binl-ling from 
excess ol alk.ali ; and a solution ol tliat ot the bricks oi stones. This c\- 
platina ocea"ioris in it a yellow pieci- ternal stiuctinc, as forming nion .taiii 
pitatc. The tille of this product lo masses, may he stiatificd or sliati- 
be coiisideicd as a distinct metal lias form, composed ot strata,-r.ihuhiv, 
been questioned ; hut the oxiiPiiracnts or m l.tigc plates,—coluiiina.', >i, po- 
of Hr. M'ollastoii have hiiice been lypmial,—globulai, or in spherical 
confirmed by J>escotils. masses,—iiidetetiiiinate, VA'lncb in- 

RHOMH SPAR, also called hitter eludes all iiii'*ti:ilificil rocks without 
spar, and muricalcite, consists of car- dclennirate shape. Fur the Weriic- 
ionate of lime fiti‘6, ^■a^boImte of nan opinmns, which arc much fol. 
magiicbia 42, niid a iniriutc portion of lowed, respecting the formation of 
iron and manganese. rocks, sec Primary Rocks, Trnnst- 

HOCUELLE SALT, tartrate of tion Hocks, anti Sreondarv Hocks. 
potass and soda. ROHK-UIJTTRR, alum mixed vv'Mi 

ROCKS. There arc a variety of alninine and oxide of iiori. It oozes 
toniis ufcod in the description of rocks, out ot rocks containing alum, 
with AA'hicli the geologist ought to be ROCK CORK* Tim same as As- 
familiarly acquainted. .A simple rock bestos. 

presents to the sifi^it one unmixed ho- ROCK-CRYSTAL. This mineral 
inogeiieous substance, whatever be its consists of the purest quartz, being 
Gooatituent elementary partb; as lime* tianapareut or iranslucent. It coiit 
403 N* 
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■Uta of rhoml»oUlfil CT>'staN, of which 
the priiiiUive form has an^fles of 
94“ 15 and H5«4ri. Spenfic prauU, 
2<! to 2‘S. Us coimliluont'. are 
silica, and a trace ol tcrrusmeons 
aluiiiina. Tlieraiictio'i railed Venus 
hailstones hy the auiatcuis, which 
inclose ervstaU of 'ritainuni, and 
Thetis hailstones, which Inelose acti- 
uolite, sell for a considerahle price, 
HOtTC-SAl/r. ThocrV'l.ilsol loek- 
Halt arc ol two kinds, fonated and 
lihrous. The eonstilueul'' oV the (Ihc- 
sliirc lock salt aie. 

Mill! ite of soila - - IkS.'} 2'i 


Snlpliatc ol liuu* - fi'oO 

Muriate of iiia;rncsia 
Muriale ol lime - n iHi25 

IiisoLuhle matter - 
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Roek-aalt is consideied lo, the (Jei- 
maii ijeitloifists peeuli.ii to the rock 
which tliey rail the old red s iiid-stoiie. 
The rock-salt III t'heshire eaniiot jno- 
pci ly he said lo lie in or under this 
jock, hill IS siiriiinnded hy it, and 
pi'iihahiy rests iii'oriit; hut as the 
lowe^t licd of salt lias not heen sunk 
throHj^h, this cannot he yet ascer- 
tainisl. 'I'lie upper bed of rock->.alt 
ill that ciiuiitv is> about foitv-two 
A arils helowttio suilaee , it istweiity- 
six yards tiiiek, and issepaiated from 
tlie lowei he.I of salt h\ a stratum nt 
avjrillai eons '‘tune ten yards thick. 
Till Inwcr salt lias been sunk into 
foity yards. The upper lied was dis. 
covered about 110 yeais siiiee, in 
seaieliinv lui eoni, Itoek-salt at 
Northw'ieh extends in a direelioii 
fiimi N.K. to S.W. one mile and a 
hall , Its finther extent in this diree- 
tioii had not been aseeitaiiied; its 
hicadtli IS aboiiT 1 UlO yards. In ano¬ 
ther pait of ('licsliire, thiee beds of 
rock-salt have been found. The np- 
pcrniost is four feet, the second twelve 
feet, and the lower has been sunk in¬ 
to twenty-live yanls, hut is not cut 
thiuuj>;li. idesides the beds nf rock- 
salt, imnierouH brine splines, eontain- 
iii^ inure than 27* per cent, of salt, 
vise in that countly. The clcai speei- 
mens of rock-salt are nearly free 
from foreign impurities, and contain 
■eaieclyauy water of crystallization. 
In sea water a large jportion of mu¬ 
riate and sulphate of magnesia it 
found, wiiicli gives it that hitter nau¬ 
seous taste distinct from its saltnoss. 
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Tills dilferenee lii the composition of 
sea-water and of rock-salt, would 
seem to indicate that rock-salt was 
not, as some suppose, produced liy 
Ihe evaporatimi of »ea-water; it is 
aho desciviiig ot notice, that in Ihe 
strataof rock-salt,at least iririieshire, 
few it aiiv ieiti.iin-> of marine oi other 
oi'gani/ieil bodies, are loiind. In Moine 
situation!, lock-sait forms Iiillsot coti- 
sideialde height, as at f'orduva in 
Spam, where it uses in one solid 
mass of salt lOi) lect above the siir- 
l.ice, and thice mdes lu cireiimfer- 
ence. In the elevated plains of Peiii, 
I'Di'k-salt is loun'l 9U()0 tect above tlie 
level of the sea, accompanied with 
sand-stone and gypsum. Tlork-salt 
and In me springs arc met with in 
Vtirions pints of Europe and Asia, in 
Ninth and South Aineiica, in Aliica, 
and also m New Soiitli Wales. Salt- 
springs liave been discovered in tlie 
coal iiiines m Nurilnimheiland, .iiid 
in the Aslihy-dc-Ia-Zoiich coal field, 
at the depth of 22.5 yards under the 
surlace. A 'weaker brine also rises 
ill tiic up|ier stiata ; it springs through 
tihsures ill the coal, attended witii a 
hissing noise occasioned hy the emis 
sioii ot hvili'ogen Mr, Jtakewell 

exaiiimed tlii’-e mines hchnigiiig to 
ttie Kail III Moiia, in tlie summer of 
'1S12: they aic situated at Asiiliy 
Wolds, III the veryctMitre of England, 
•and what may appear remarkable in 
this sitnalion, they are worked 110 
viiids helovv the level of the sea, which 
is a'-i*eit.iined from the levels of the 
canal that passes by the pits. Had 
this circiirn'-taiicc been known before 
the attention of geologists was di¬ 
rected to the stiuctiire of the eaiUi's 
Mii'lare, it would li ivo been iiifeiiod 
that brine springs so tar below the 
level of the sea had their aonrcc from 
the waters of the ocean penetrating 
through fissures in the earth. It may 
bo deserving notice, that in the salt 
mines atWieleska in Poland, which 
are the most considerable in the 
world, the lowest bed, called the szv- 
buker salt, is worked at the depth of 
240 yards; but it is not known on 
what stratum it rests ; for the miners, 
being apprehensive of increasing tlie 
I quantity of water, have not proceeded 
to a greater depth. It is stated by 
the proprietors in Cheshire, that the 
same fear prevents them from sinking 
through the lowest bed of salt. Nor 
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Jh 'it known at Cordova in Spain, on mmintaina for more than six hundred 
what rttekthe nniuiituiimf salt heloie milos. 

nitMitioneii ro^ls. Ari'uuliiiptu Jiroiii;- ROCKWOOD, The same n!iiA<hcptu4. 
iiinrt, (MineiaioKie) inek-salt and ROESTONK. A species of lime- 
hriiie «piin£:s are peiicrallv loiind at stone, ot which Rath stone is an iii- 
Ihe leel ol e\teii''i\e nioiintaiii lanjfcs: stance. 

he i]iiotes the mines ot 'ri.insy1\aiiia, UOHAIC ACID. The lose-eoloured. 
l’]i|>ei llnngaiy, Alohlavia, and l*(i- deposit nt the urine ol persons lalxmr- 
laiid, ns .1 ^pioot ot tins assertion, inpumlorles'ers.— PvrjntricAcid* 
'I'liese mines', so imimitniit li'om then RIJHY'^.—See Sapp/itrc. 

niinihei, and the i|iianlity ol salt they UUS'r. Red oxide ot iron, 

supply, aeroinpuiiy I lie Ciiipathian HUTjLE. An ore ol Titanium. 

s. 

HACLACTATEK Salts formed Ry the miners it is called fire-damp, 
fiom the mueie acid and sahliiihle to distin^iish it from oaihonic acid 
liases. ^as, which they call choke-damp. It 

SACTjACTIC ACID.— See Mitrir is diseiitra^ed dmiii^ the woikint' of 
Aciil. Ihe lo.il-, lioin lissiii(>s jn the stiata ; 

SaPETY EAAII*. Cl eat rare i- and wlieii it has neeiimnlatcd, boas 
lerimsitc fo keep coal woiks (>(>iitinii- to loini more than one-tliJrteenth part 
ally ventilated Ity pei petiial cuireiits of the vulnine oMhe atinohplierie air. 
oi fresh air, to c\pel the damps anil it hecoines ex]>]osi^e hy a Ji^^hted 
other notions oxlialatioi's. In the dc- cainlh*, or hy any kind ot tlaine. 
seited works, I:ir(;c i|iiiiiithies ol tlic-c iJt'scnp/ion uj the SnJ'fttf l.ntiip. 
dainpH aie lieqnenTl) collected, and To ohviate the deiitriiclive effects of 
often reniain toi a lotiff time without tins ^as, sir Hiiiiiplirey Davy turned 
doing aiiv niisilnet ; hut when, li\ his attiution to the eunstruction ot a 
Foine accident, they are set on liie lamp which would jn event explosion; 
tliey piodiice dreailinl and destructive and n; on the knowledge ol the tact, 
explosions, and Imisl out lioin the that llaiiie eaniiot ]iass throngli apei- 
pits with great impeliiosiiy, hke the tines oi sinal] di.'i.inetCM, ho eoiiutiiir- 
fioiy eiupluuis lioni 1 iiniiny: moiiii- ted what the mifiei<> have since, iii 
tains. The i-oal in these mines has gratitude, called the Davy. Tlie 
aeveial times been set on tiie tij tlic apcrtui'cs in the gauze stioiild not he 
fiie-damp, and tias cinitiiiiied Inn mug moi e than oiii>-lw eiitieth of an inch 
many inonllis, until large stn-ams ol squ.ire. As the liie-il.imp ('.'•iiiiot he 
water w'ere conducted into the mines, miiained l»y iginled wire, the tliick- 
Several collieries have heen entirelv ness ot the who is not of iinportunee ; 
destroyed liy such lues, and in sonic hut wne ol nrie-foitieth to one-six- 
the lire has continued hmiiing loi tieth ol an inch in diameter is the 
ages. The late Air. Spedding, having most coiivciiient. 11 the wire of one- 
observed that tlie fulminating damp ioi tieth he loniid to w’car out too .soon, 
roiild onlv he kiiullcd hy'll.ime, and Ihe thickness may he itii'ieased to any 
was not lialde to ho set on lire liy red extent: lint the thicker the w le, tho 
Iiol iioii, nor hj the spaiks piodiiced more will Ihe light lie intercepted, for' 
hy the collisinn ot flint and steel, in- the si’/e ol the apeituies must never 
vetiled a nmclnne, in which, whilst a be more than one-twentieth ol an inch 
steel w'heel was Imned loiiiid with a square, lii the working model which 
very rapid motion, llinis were applied -ir II. Davy sent to the iidncH, there 
to it, and tiy the aluiiidance of liciy w'crc 748 iir'ertuies in the square 
sparks emitted, the iniiicrs were ena- inch. When the wire-gauze sale-lamp 
bled to carry on their work in jdaces is lighted and introduced into an at- 
vvhcie the lUime of a lamp or candle inoupliere gradually mixed with fiie- 
n’oiild oeeasioii dreadli.l explosions, damp, the Hist effert ol the fire-damp 
Hut it was resolved for sir 11. Davy is to iiicrea.se 1 he length and size of 
to put sill eiitue stop to tlic-e destine- tlie Hanie. Wlienthe iiitlamni:ible gas 
live ravages ot the fire-damp. Tho foi ms sis much as one-twentieth of the 
carhiirettcd hydrogen gsis is that volume of air, the cylinder hecoines 
tyhich is so dcstiuctivc hy explosion, filled with a feeble blue flame; but 
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the fl.imc of the wiH: appeaV'« Ixirninir ] <if il>» heat, to cool It helow the <le . 
hri)i;iitl^ within the bine tlantc, suidthe } eree in whiuh it will burn or CKplo'lc ; 
light ot tin* WH’k roiitiiiup'*, until the ' hence the important use of the safely 
lire'diunp iiieieii'>es to one-sixth oi binip, whilst hiinnng in niixtiiies of 
oite-lilth, wlicij it IS hist ill the tiame atiiiosplieric aii .iinl cmbiiretteil hy- 
of the lire-ilainp, wlm-hiii this ease ilriifreii gas. 'I'lie wiie-gauze, with 
hlU tlie twliiidei w lib a piettv stioiig vvhicli the I.'imii is etiiii|i|etely sur- 
hght. As long as .iiiv e\i)lnsiio iniv- roiiiuleil, tlie g.is to .i degree lie- 

tiire of gaa exi'ts in innt.iet nith the l"\v llie In*.it iieeessiuy lor tlie e\pio- 
Innip, so long it will gi\e Unlit, aiid sion to teUe pl.iee , and eoiisci|iii‘iilly 
when it is extiiigiiisheil, (w liieli h•l|l• no e\'b'sinn imii liii]i|>en. In no in- 
pens when the lonl air loiis^tntes ,>s slanei* has the s.iletv-l'inip been known 
iniieli ns oiie-tliiiil ol tbe voliunf nl to i.iil in jn i leiiting exjilosiuns in 
the iitiiios|i]ieM'j the ill) is no loiigei i o.il minewliilsl the workmen have 
jMO|)ei foi ies|iir.irioii. In e.ises la eoiitiiMieil to keep the wiie-ganze 
Avhieli the liie iiaiii|i is iiiixed oelin aiontid it ll'^lie'lmg sc^eiiil tliiils 
Its sin.ilii'sL e\|ilosne |!io|joiliiiii wiih win li sii II. Il.iw iiinde \\ith these 
air, the use ol the wire-KiiUiie safe- I.iinps. he an e-I in-lollowing aeeonnt, 
lamp, who h i.i|iiillv eonsiniies the in- in a leltei lioin N’eweaslle-niion-’J'yiie 
llaniiniihle gas, will mioii leilui'e the “ Tin* iiispertinn of a iiiiinher of 
(inantilv below the exph, i'.e pniiit; wiie-gain/e sale-lamps, t li.it lia\e been 

and it eaii siaieelyevn )iii]ipeii tli.it long in ioiiinioii iise in the roal-niines, 
a liiiiipwill beexi' 0 *"d to .ui explo- .■iml the ex.imiiritmn ol the eltorts of 
si\e inixtiiiT eoiil.iiniiig the largi'st ' ililleient evplnsiie iitniosjilieres ot 
|>iopoitiuii of tii'‘-iJ.iiiip; hill e\en in Niie-daiiip iip-m them, enahle me to 
this i-n-e, the iiisti'uineiil i.- alisolntel i I oitei a lew sng.resiions, wliieli J hope 
sale; and alionbl the uires hei-oine will lie ol iise In The mine r. 
red hot, they ha\e no powet ot eniii- “ "J’lie wiie-gaiize ejlniders oiig'it 
ii'iiiiM .•liin> esplos'on. Should it evei iii'ver to he taken out ot the serew- 
lie nceessai) li-i the iniiiei' to woi k pieee in w hieli lliey are tiveil ; and, iii 
loi .I gieat length ot tiiiK'III .111 explii-I the Innips eoiistiiietetl at Newcastle, 
siNi- atii'iisplicie hv the w ne-ganze | which iinve nut the same i im ot wire- 

s. itc-lump, it iiiav he piujiei to ci.id gauze as those of Newinan’h constrnc 
l!ie lamp occasion, UI^, hy ihi'ovving tion, the wire-gauze ought to he sm 
w ili'i ii)>oii the top ; or a Utile cistern dcied to the serew-pieee, uv lixcd to 
Id lioMtng wiitei niav he aitaclied to it hv rivets. 

the lop, the ev.ipoiatioii of which will “ 'I'he wire-gHir/e is easily cleaned 
]ii'i'Ai‘iil the he.it li'oin becoming e.\- W'illioiit being ilctai'licd, hv a binsli nf 
ccssne. 4«:is, in a ulatc ol ll.ime or the s.niii» kind as lli.it used lor cleai). 
roinhiistion, will not pass through mg bottles ; .and one of these hii/shes 
Iii.as3 wire gauze w'itli pin-cs of ccr- ought to be liiiiiihlied tvith every 

t. iiii ilimeiisioiis, althoiigli llie g.is it-|lunio. 

self, when not in .i slate of Ihinie, I " 'fhe w ire-gnuze in several lamps 
most leadilv pa-seii. II a ]necc nl in tlie coilieiies, wliieh had Iwen in 
wiie-ganze he lield lioiizmit.illv over use six months, and denned by care- 
the il.une ot a eonnnon gas-light, the Ini woiknieii, w'llhont. bemg removed, 
llaine I't the giiH w.ll hiiin nisJei the | w'as ns good as new; whereas the 
wirc-g.iii/e.l.tilitw'ill not passllnoiigh I eaeze in some,that had lioeii used for 
it ill the st.ite of flame. 11 again, j a much shnrter lime, and taken out of 
whilst the wire-gauze is hold over the the lamp and cleHii»d ioiighlv,Av.aslii- 
llaiiie, a eiiiidle be applied to the (ipjier juied at tlie hotUmi, and il not actu- 
sui lace of the gnu/e, the gas ])assiiig allv inisate, w as hecumnig so. 
thrmigli it will nuniediately kindle. “ In one in.stance i loninl ii lamp 
'I'lie theory is tins :—tins must bo beat- W’liicli had been lernislied to a work¬ 
ed to a eertaiii degiec, cither by the ni,iii without a nci ond top. Thin is a 
nniiu'diate cont.ict of ll'ime or some gioss and iinpardoiialile instanee of 
otliei hndv, lielore it will either hiivn carelessness in tin* maker, who, if any 
or e\idod‘>; the gas,in passing through accident liad happened, would have 
the w'tre-gaiizc, loses so imich ot its been guiltv of hnniicide. 
heat ; or, in other words, the wire- “ All the lamps that I have exam- 
gauze comlucls away iiom it so much iJiud have .at diflerent tiiiicz been red 
473 
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liot ; and a vrorkman at the Hepburn | force vtm felt at about two feet from 
eollicry shewed me a lamp which,'the aperture, in a strong current of 
thougli it had been in u'^c about six- air. The common siTi);1e workiiif? 
tecii houis a day, fur neaily thiee lamps and ilonldc K'^nye-lnnips were 
iiioiiths, wan still in excellent coridi-i hiniiplit upon this rnrrciil, both in the 
tion ; he also said, it had heeii red hot free atiiiospliere and in a confined air. 
suimdiinea lor several hours toftetlier. The ftas lired in the laiiips in \arious 
WJiei ever workmen, however, arc ex- ' triaN, imt did :int heat them above 
posed V* sm h hijfhly explosive mix- di.ll redness, and when they \vere 
tures, doiililc f);aiize-1um)H should he ' hioii^ht lar intu the utreain they were 
used ; oi a lamp in wliieh tlie eiienla- Ui)ah>exlinf;»is!ied. 
tion of the air is diiiiiinshed by a tin-' “ A Inasa jdpe was now fixed upon 

plate lellcctur placed in tlie insjdi*. or the blower tnl»e, so as to make the 
a cylinder of glass reaching as high . whole Mtre,im pass thruugli an :i]ii>r- 
as (he double wiie, with an aperture tine of less than halt an inch in dia- 
in the inside; or slips o| 31iisi'o\v . metei. which ot course formed a most 
glass may he placed within the lamp, ]>oweil)il blow-pipe, troni whieh |the 
and ill this way the quantity of fue-' iire-ilamp, wlien inflamed, issued with 
damp consumed, and coriseiinently ot . gi eat violence, and a roaiing noise, 
heat produced, may he diminished to j making un intense flame ol the length 
any extent. Sneli lamps, likewise, | of five feet. The hlow-pipe was ex- 
inay be more easily cleaned than the | posed at liirht angles to a strong 
himpic wire-ganze lamps; lor the | mud, and the doiihle gauze-lamps 
.smoke may be wiped oil iii an instant i and f-iiiglc lamps successively placed 
from the liii-plnte or glass. i in it. donhle-gauzc-I.Mnps soon 

** If a hlowei', or strong current of hecaine led hot at the point of action 
fire damp is to be approached, double I of the tno riinents, hut the wire did 
ganze-lamps, oi lamps in which the not burn, noi did it coniTnuiiicatc ex- 
cir>'ulatiuii of air is iijterrnptcd liy plosion. The single gaiize-lanip did 
slijis of metal or glass, should he not coimimnicnte explosion as long as 
used , or if the single lamp he cm- it was red hot, and slowly moved 
ployed, it should he put into acorn- through the cuirents; but when it 
moil lioin or glass lantiioin, tlie dooi was lixcd at the iioint of most intense 
ol which may he, removed oi‘open. coinhimtinn, and readied a welding 
"'file wire-g'iiize is imperineahle to heat, the iiori wiie began to iMirii 
the tl-uYi'' of all cnvrenls ot lire-danifi, with ij.arUs, and the explosion then 
as Io"g as it is not heated above icd- iiasscd. 

ness ; tint it the non wire lie made to ** In a second and third set of expe- 
hurn, as at a strong welding heat, of liments on this violent hhiw-pipe of 
course it can be no longer safe ; and fin'-lamp, single lamps, with slips of 
tlioiigh su''li a cirr iiiiistance ran, per- tin-|'lntc on the outside, or in the iii- 
haiis, never happ'm in aeidlicry, vet side, to prevent the free passage of 
it onglit to be known and guarded the current, and dmildc lamps, were 
again-t. And if a workman haring a exposed to all the ciieunisiaiices of 
Hhigle lamp should accidentiilly meet the blast, both in tlie open air and ip 
a idower acting on a cnireiit Ilf fresli an engine-house, where the atmos- 
air, he ought, on liiiding his lamp he- phere was explosive to a great ex- 
eouiiiig liot, to take it out of the p.dnt tent round tlie pipe, and tlirougli 
of inixtuie, nr screen it Iroiii thf ciir- which there was a strong current of 
rent. atmospheric air ; Imt tin* heat of the 

“ 1 have had an excellent oppoitii- wire never appiuached near the point 
nitv ( f iirakingexperimontson a most at vidiich iron wiie burns, and the ex- 
violent hlower, at a mine belonging to pIoMon eoiild never bo communica- 
J. U. Lainhinii, Esq., some of the n in tod. Tlio llaineof the fiie-dainp fliek- 
the presence of Mr Lambton ; in most ered and roared In the lamps, but did 
ol them Mr. Ruildle assisted. Tins not escape from Its prison, 
blower is wnlied off fiom the mine, '■ There is no reason ever to expect 
and eiirried to the surface, where it is a blew-pipe of this kind in a mine; 
di>>eliurged with great force. It is hut If it should occur, the iQode of 
mad j to pass thrniigii 11 leathern pipe, facing it and examining it with most; 
•0 as to give a stream yif wUioh the perfect aecurity Is shewQ; .aud tUsi 
i7li 
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t?n* flame of the n’iHc appears h»>rnifii? 
hriffiitly within the blue flame, ami tiie 
lii;ht uf tlic Avick eoniinucs iiotil tiie 
iii'e-danip iiieieuse^ tu one-^ixth oi 
oiie-lllth, Avhcii it i»« lost in llie flame 
uf Ihe Iire-flain)i, whieh in this euM' 
Alls the ejlindei Milha pietty >>tirtii^ 
light. Ah long a» any expIii'^iNo mix* 
tore of gas in oith tin- 

lamp, so lung it will gi\e liglit, and 
Avlien it is extingiiislieil, (whifh hap¬ 
pens Aviion the tonl siir coiis^ituti--. a-, 
inueh as (iiM'-tliiiil of the velunu- ot 
the atinotfpheie) the air is no Innger 
proper for lespirulmn. iii eases in 
AA’hieh Ihi- fire-riainp is mixed only in 
its smallest explosive pioporluni wiili 
air, llie use nt the niie-gaiize sale- 
lamp, whiili lapidlv eoiisiiuies tlie in- 
flniiiinahle gas, will njou reduec i!n- 
qiiantitv helow Ihe e\pl(i^i\e ponit ; 
and il can senreely ever liajipen that 
a lamp will be i-xpiised to an e.spln- 
Mve inixliire eont.iining tlie largi'sl 
|•l<l]lnltIull III tne-daiiip; hut e\eii in 
this ea-e, llie iiistruipeid i-- •iliMiluteh 
sale; ami should the wm-s heeoiiie 
red iiol, theyli.'iie no powei id einn- 
innuii ating explo-ion Should iteser 
lie neee'>ar) loi the iinrii'r towoih 
till a (Tieat leiiglhot tun'- in an explo¬ 
sive atmospheie hv I'm wiie-gaijy" 
sale-lamp, it ni.iy he pinpei to emd 
til'- laiiiji oi'Ciisioiiall}, liy thioiviiig 
w.ilei upon the top ; or a Utile eistiMii 
loi holding w'.'itei may he attarhed to 
th'- lop, Ihe e\apoiatioii ol whirli util 
pieienl the heat lioiii lieeoming i'x- 
eest.n»., ill a slate ot llame or 

romhiistioii. will not pas-< tliroiigli 
In ass wire gauze unih poio-^ of eer- 
tain diiiK-nsioiis, nltlioiigh tlie gas it¬ 
self, u’lieii not in a state of llame, 
iiio-t le.'idily p.i'ses. Jl a pieee ol 
uiie-gaoze he held hori/oiitaliv over 
the flame of a eoininnii gas-light, the 
flame nt the gas u ill huvn umler the 
wire-iraiize, hut itivili nut pass ihioiigh 
it ill tlie state of flame. II again, 
AAhiNt the wire-gauze is held o\er the 
11-inie, a candle he ap]died In the upper 
sill lace of the giiii/e, the gas pa.ssiiig 
tliiougli it will iiumeiliately kindle, 
'i'he theory is tins:—O’as iiiiisl be heat¬ 
ed to a eeitiiiri degree, cither by the 
iinniediate eoiitael of flaine or some 
atlier bmiv, belorc it Aviil cither hum 
nr explode ; the gas,in passing tlirmigh 
the wive-gaiize, loses so iiiueh ol its 
heat; < 11 , ill other AVonJs, the wire- 
^auzc condiicls uvruy lioju it so much 


of its heat, a? to eool It helow the dc ■ 
gree in which it will burn or explode ; 
henee the important use of the safety 
lamp, whilst hurning in niixtnres of 
atiiiiispherie air and caihiiretted hy¬ 
drogen gas. The xviie- gauze, with 
vvhicli tiie lamp is euiiipletel} snr- 
j rounded, emds the gas to a degree be- 
1 low the heat neee-sHry for the rxpio- 
smn to take |>l u-e ; and l■oll'.el|lll•llfly 
no explosion can iia)i|ien. In no in- 
slanee hasihc Milelx’-l-imp been known 
to fail in ]ire\entiiig explosiniis in 
roal-mme-, whilst llie woikinen haxe 
eoiini'iied to keep the uive-gauze 
aioiiml d. j{' sjjitrting '(‘veral trials 
will 11 sir II. made with these 

j l.iiiips, he giM-llii* lollowiiig aeeimiit, 
iiialeltei lioin N’eweastle-npoii-Tytie. 

“ 'riii; iiispi-i-imil of a iniinhev of 
u'lie-gaii/e sale -1 imps.tliat lia\elii>eii 
long III 1-01111110)1 iisc in the roal-miries, 
ami tin- e\.iioiii.ilioii ol the elfeels of 
j ilillen-iil exploshe atmosjiheies of 
l.iie-<l.iiii|i iip'iii them, ciialde me to 
ofle, a lew ‘aiegestioiis, avIiil-Ii 1 hope 
will he ol use to rlie miner. 

" TJie uire-ganze exlniders oiiglit 
neier to he taken out ot the sereiv- 
piore ill wlin-h lliev are tixed ; and, in 
the lamps eonstiiieled at Xeueaslle, 
Avhie!i have nut the same liiii ot wire- 
■ gauze .as those ut New man's eoiistrm; 
tioii, the u'li e-gaiize ought to he ^,,1 
deied to the serew-picce, orlixedto 
it liy Iivets, 

“ The u’ire-gaiize is easily eleaiieil 
U'iUiout heing detached, bv .a biiinh of 
Ihe s-aine kind as that used lor elean- 
iiig liottles ; and one ot these hiiishes 
ought to he luiiiishcd with cveiy 
I.iiiin, 

" The wire-gauze iiiseveial lamps 
in the rolliein-s, avliieh had heeii iti 
use six months, ami eleniied hy enre- 
Inl workmen, williont being removed, 
was as cooii as new; u hereas tlic 
g.irze in some,that lind been used for 
a imieh shorler lime, and taken out of 
the lamp and eleaiied ronghiv.w.as in¬ 
jured uttlie liuttoiii, and il not actu¬ 
ally iinaate, was hceomiiig so. 

“ III one instance I lound a lamp 
whiih liad been fmiiialied to a work- 
iii.in witboiit a sei-omi top. This is n 
gloss and unpardiinalilc inatanec of 
carelessness in the maker, avIio, if any 
aeeident Inid ha|ipeiii‘d, would havo 
been guilty of hoinieide. 

■' ^All the lamps that I have exam¬ 
ined have at diilcrent time? Uccii red 
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liott and n workman at the Hephurn j force was fcU at about two feet from 
colliery blicwcd me a lamp which, the aperture, in a stnmic current of 
though it had hcen in use about six- ' air. The enmmon Mngle working 
teen houis a day, for nearly thiee ' lamps and dunlile gauze-lamps were 
luonths, was still in excellent roiidi-i brought upon this current, buth in the 
tion ; he also said, it had been red hot fiee atuiottpherc and in a confined air. 
sometimes for sevcial hours logetlier. i The gas lired in the lamps in various 
Wherever workmen, however, are ox-■'fi'Mls, but did not heat them above 
posed to sui:h higlily explosive mix- diill redness, and wIumi they were 
tures, ooubic gaiize-lampo should he ; bronglit far into the stream they were 
used ; or a lamp in which the circiila-' filially extinguished, 
tion of the air is diminished by a tin- ' “ A hi ass pijie was now fixed upon 

plate reflector placed in the inside, or ^ tlio blower tube, so ns to make tlie 
a cylinder of glass renehmg as high , w hole stream pass through nn aper- 
as the double who, with an .xperture tine of less than half an iiicli in di.x- 
in the inside; or slips ol 31 iisi-nvy I merer, wliirh of course formed a most 
glass may he placed within the lamp,, powerful blow-pipe, trom whieli Jtbe 
and in this way the quantity of liie-| lire-daiiip, when inflamed, issued with 
damp consumed, and consequently of j great violence, anil a loaiiiig noise, 
heat produced, may be diminished to ; making an intense flame of the length 
any extent. Such lamps, likeniso, |uf live feet. The blow-pipc was ex¬ 
may be more easily cleaned than the | posed at light angles to a strong 
simple wire-gauze lamps; tor tlie|uind, and the doiiblc gauze-lamps 
smoke may be wiped oil' in an instant i and single lumps successively placed 
from the tin-plate or glasu. in it. The doiible-gaiizc-laiiips soon 

" If a blower, or strong current of hei-ame red hot at the point of action 
fire damp is to be approached, double of the two ruiients, but the wire did 
gauze-lamps, or lamps in which the not hiini, noi did it rommiinicate ex- 
circulation of air is interrupted by ]i1()sioii. Tlif‘ single gauze-lamp did 
slips of metal or glass, should he not communicate explosion ns long as 
used , or if the single lamp be eni- it was red hot, and slowly moved 
ployed, it should he put into a corn- tiirough the currents ; but when it 
nion horn or glass laiillioin, the door was fixed at the point of most intense 
of whicli may be removed oi open. conihiistion, and reached a welding 
" Tlie wire gauze N imiienneable to lieat, the imn wire began to Inini 
the 11 line of all currents of fire-damp, with sparks, and the explosion then 
as long as it is not healed above red- pusseil. 

ness ; hut if the iion wire he made to “ In a second and third set of expe- 
hurii, as at a strong welding heat, of liinents on this violent hhiw-ptpe of 
course it can he no longer safe ; and liro-'lamp, single lamps, witli slips of 
though such a ciri uiiislaiiee can, per- tin-plate on the outside, or in the iu- 
hx]!", never happen in a colliery, yet side, to prevent the iree passage of 
it ought to be known and guarded the cuircnt, and doulde lamps, w'ere 
against. And if a workman having a exposed to all the eirciimstaiices of 
single lamp slinnM accidentally meet the Mast, both in tlie open air and ip 
a bloiver acting on a nirrent of fresli an engine-house, where the atmos- 
air, he ought, on finding his lamp lie- pbere was explosive to a great ex¬ 
coming hut, to take it out of the jioint tent round thu pipe, and through 
of niixLuie, or screen it trom the cur- which there was u strong current of 
rent. atmospheric air ; but tlic heat of the 

“ 1 have had an excclle.nt opportii- wire never approached neartlie point 
nitv (t URikiiig cxpoi'iniciits on a most at wliieh iron w'iie burns, and the ex* 
violent hlowei. at a mine belonging to plosion could never be commiinjca- 
J. li. Lainhtoii, Gsq., some of the n in ted. Tiio flame of the fivc-dainpfliek- 
the presence of Mr Lainhton ; in most ered and roared In the lamps, but did 
of them Mr. Buddie assisted. 'Phis not escape from its piison. 
hlow’cr is walled off from the mine, *• There is no reason ever to expect 
mid carried to the snrfncb, where it is a blow-pipe of this kind in a mine; 
discharged w’ith great force. It is but if it should occur, the mode of 
made to pass through a leathern pipe, facing it and examining it with most 
ivi A9 to give a stream of which the perfect security is ahewfi i th« 
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lamp offers a resouTce which can ne¬ 
ver exist in a steel iiiill, the vpaiks of 
wliirh would uiidiiubtcdiy iiillanie a 
current of this Kind. 

Arguments have been stated as to 
the weakness of tlic Iniiips, Inahoaid 
or gallery in the Wallneml colliery, 
Mr. Huddle and in\self, with sonie of 
Die vipweis, endeiivoiued to injure a 
single gau7,c-]ani]), b\ tliiowiiig large 
]Uf'(-cs ol coal It, and striKiiig it 
With a pick; hut we never iioiforated 
the gauze: and the lamp, afloi tlieso 
severe trial-, burnt with iirifeet seru- 
lily in a small c.\pl(i.>ne atniosplieie 
made by Mr. Jiuddle ,it the buttuiii of 
the shaft, for the purpose of trying 
Die lamps. 

“ 1 made, with Mr. Huddle and liis 
vieweis, some expeiiments on the 
roiiipai ative light of the laiiips, the 
coiiiiiioii iiiiiu'i’s Ciiiidle, and the steel 
mills, ill a gallery in the WAllseud 
collicrv. We judged of the jiiten«ity 
of the lielit hy the squaie of the dis¬ 
tance at winch a siu.ill ohject was vi¬ 
sible, and made lepealcd trials on 
eaeh speries pt light. 

The light of the initioi's candle 

was - d5'5 

Thai of a lamp rurnlshed with 
a tin-plate icllector for dimi- 
uishiiig the ciiciihttioii of the 
uii. and lacing a blower, was 49' 
Thai of a single common lamp 39* 
Tliat of a douhl<‘ eopper wiie 

lamp.- 25" 

Tliat of tlie steel mill, veiy un- 
ei|ual and uncertain, hut at 
its greate.st intensity of light 2.’i' 
"It may he piopor to obseivc, 
without reference to the superiority 
of liglit, that coals may he wor ed 
nearly twice as cheap by the wiro- 
g.iuzc safety-lamp as by the steel 
mill. 

" The pleasure of seeing the wire- 
gauze safe-lamps in general use 
amongst Die miiipis, and of adding to 
the security and happiness of this 
useful elass of men, amply repays me 
for the labour of twelve months, de¬ 
voted to their cause, and for the 
anxiety which 1 have often experi¬ 
enced during this progress of the in- 
vestigutioii. 

" Jvewcattle, Sep. 0, 1616. 

" II. Davy.” 

*' F. S. I have shewn In the Trans¬ 
actions of .the Royal Society, that the 
power of heated wire gatise to per¬ 


mit the passage of the flame of coal- 
gas, is directly as the size of the aper- 
turo':, and to a ccitain extent, as the 
velocity of the current; 1 say, to a 
cci tain extent, because, hy a current 
of a certain velocity, flame is exlin- 
gui.-hed. A very slight motion will 
pass tlie flame iil coal-gas through 
wire-gauze, li.i\iiig less than 4(J0 
apeitiires to the sqiiaie inch, even 
when it is licuted to dull icdncss ; hut 
a veiy si long current,and an ignition 
aho^o rednesh, Msihlo in day-light, is 
required to pa-s the same flame 
tliroiigh wite-giiuzc luixiiig above 790 
apci lures to the M|ii:iie inch; -and 1 
have ncvei been aide to pass the flame 
of coal-gas, or any rarhoiiaceoijs 
flai*'e, tiirouLfh wire-gauze, having 
mote lhan HibO apciturcs to the 
square inch, hy any means. 

“Tlie expeiiments ahuio detailed 
on the blower, aie the fust I have 
made upon cunents of fire damp. 
They piove what I had inferred fiom 
its oilier piopertics, and they offer 
simple means of rciideiiiig w'irc-gauzc 
lamps peifectly sale against nil cii- 
ciinist.anccs, however extraoidiiiai y 
or unexpected, and of placing their 
security above the possibility of doubt 
or ea\ll." 

An iinprovement of great importance 
lias lately been m.adc to this lamp, by 
wliieli its utility will lie increased. It 
consists in attaching to the lower pait 
of Die wiro-gaiuc a convex lens ; the 
effect of this is, that the miner will 
have it in his power to direct a strong 
light upon any particular part where 
it may be required, while the lens has 
Die further advantage of covering a 
portion of Die gauze, and preserving 
it lioin the coal-dust and oil, hy which, 
without eonsideiable care, it is liable 
to he obstructed. 

SAFFLOM'Jilll. See Carthamue. 

S/tUENlTE, an ore of Titanium. 

SAHLITE, a suh-specics of augite. 

SAL AL£MHRUTH.->Sce Alernr 
broth. 

SAL AMMONIAC, (NATIVE), a 
salt found in tlic vicinity of burning 
beds of coal, both in England and Scot¬ 
land, at Solfaterra, Vesuvius, Etna, 
and other volcanic regions. It eoiiBistg 
of muriate ef ammonia, with a very 
minute portion of soda. There is also 
a native sal-ammoniac formed in beds 
of clay, along with sulphur, in which 
there is a minute portion of Bulpbuiio 
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acid. Pure sa1*ammoniae eoDBlsts of 

inuiiate of aminoiiia only. 

SAfi AMAIONIAC, (SECRET). 

SULIMIATK OF AAI.MONIA. So 
called by ils diseovorLM, (.Glauber. 

SAL I’ATlIARTU’lJi: .\A1AIIUS. 
SuljiliaU' 111 inaf^Mc^ia. 

SAL DK IHJor.rS. Sulphate of 
pola' li. 

SAL J)IL:1ETI('US. Acetate of 
jiola-h, 

SAL (iJ].'!. N.'itive muriate of 
soda. 

SAL i.I.ArilKRI. Siilpliatc of 
soda. 

SAL AIARTIS. (Ij'ccn sulphate 
of iron. 

SAL MIRAItlLE, or SAL flllRA- 
RIJ.E LLALHEHl Sulphate of 
kiodu. 

SAL RllRAIMLE PKRLATIJM, 
or HAL PERLATLAf. Piiosphato of 
soda. 

SAL l^LVrHREST GLASERI. 
Sulphate of potash. 

SAL I’RUNELLA. Nitrate of 
potash, rast into flat cakes or round 
balls, after fusion. 

SaIAKIABLE BASES, arc the al¬ 
kalis, and those earths and niotullic 
oxides, whieh ha\e the janver of iicu- 
tializiii){ aridity, entirely or hi part, 
and piodiK inf' salts. 

SALIVA. The Iluid secreted in the 
mouth, which flows in roiisideialde 
qiuiUity dining a iepa.st, is known by 
the name of salii a. Saliva, beside 
watej, which lonsiitutes at leabt fuur- 
filtlis ot its bulk, coiitainB the follow¬ 
ing ingredients :— 

1. Muiilagc. 

2. Albiinieii. 

3 . Mill I ate of soda 

4. Phosph.ate of soda. 

Si. Phuspliatu of lime. 

Pliospliate of aiiiinouia. 

But it cannot he doubted, that, like 
all the other animal fluids, it is liable 
to many changes fioiii disease. See. 
Brugnatclli found the b.^Iiva of a pa¬ 
tient latimriiic under an obstinate 
venereal disease impregnated with ox¬ 
alic acid. Tlic concretions wliieh 
sometimes form in the salivary ducts, 
See. and the tartar or bony crusts, 
which HO often attaches itself to the 
teeth, are composed of phosphate of 
lime. 

SALMIAC. A word sometimes 
used for sal ammoniac. 

SALT This has been employed as 
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a genuine tern to any compound of 
delinitc propoitions of an arid matter, 
with an alkali, an eaith, oi a metallic 
oxide. When their cnii-.titucnts are 
so adjusted, that they will not affeet 
the colour of tincture of litmus or red 
cabbage, it is said to be a neutral salt. 
11 it redden this liquid, tlioic is a pre- 
(loniiiianee of acid, it is said to bi'aoid 
.’iloiie, and it is expressed by the pre¬ 
fix su;»er or In. If, however, the acid 
matter be deficient, tbeie is said to be 
an excess of base, and this is expressed 
by the prefix aub. This explanation 
of the cuiiKtitiients of a salt, was ligu- 
roiisly correct, according to the ideas 
foimcrly cntcitained of what n'ero 
the coiistiliients of an acid ; but it is 
now certain that tliere are many siilts 
which do not contain either an acid or 
.alkali. Thus inuii.ate of soda, or corn- 
innii bait, is, btrictl) speaking, a chlo- 
lide of sodium, ami rmiriate of lime 
IS a clilorulo of calcium, that is these 
saltb an; compounds of cliloiine with 
the metallic basoH of sodium and c.alci- 
iiin, although tliry may be formed from 
the luiiriatiu acid and soda and lime. 
It is proper to guard the stiuJeut by 
these remarks against implieit recep¬ 
tion of the cxplaiiiition given of salts, 
as being in all cases rigorously cor¬ 
rect. It is, however, suffieientlv so for 
ordinary piirpobes, and where it is not 
ligorously so, it is so tai so as to be 
closely analogous to the actual fart. 
Salts arc in general solulde in water, 
but the degiee of soluhility at diflerent 
temperatures, and the quantilics of 
water required for the diflerent kinds 
of salt, arc not, as jet, vei y aeciirately 
determined. “ In sea salt pieparcd by 
rapid evaporation, the insoltihie por¬ 
tion is a mixture of carhouafe of luno 
with carbanate of inagne-'i.,, and .a 
fine siliceous sand ; and in tlie salt 
prepared fiom Cheshire Iniiie, it is 
almost entirely carbonate ui lime. 
The insoluble ]iail of the lesa pure 
pioees of rock salt, is rhiciiy a marly 
earth, with some sulphate oi lime. 
The quantity of lliis unpiirity is con¬ 
siderably below tiic a\orage. wliieh in 
my experiments has v.aiied lioni lU to 
45 parts ill IbOO. Some e<>finiates of 
its general proportion, when ascer¬ 
tained on a larger seale.may he formed 
from tbefact, that (iu\erniuent in levy¬ 
ing the duties, allow (15 jiuiiuds to the 
bushel of rock salt, instead of 56 
pounds, the usual weight of a bushel 
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of salt.'Plifl. Trans, for 
1810, part 1st. The enormous conta* 
Diination of the Scotch v.^riotj' with 
that septic liitter salt, miiriatc of inag'- 
ncsi.i, accords perfectly with iriy own 
r\|)C] iinents, and is a reproach to the 
Country. 

•' Tliat kind of salt then," sa^s this 
able chemist, •'which pohm*sm*s most 
rmiriPiitly the coitiMiicd i.ropcriics of 
l)ai'(liie»s, compactness, and peijcclion 
of chrystals, will he best ailaptca tuthc 
purpose of p.ickiiig li)>h and utliei pro- 
visioMs, because it will rciiiaiii pcriiia- 
ncr.tly between the diffcrenl layers, or 
will be very giadually dissolved by the 
fluids that exude tioiii the piori^ioiis ; 
thus fuiiiishing a slow but constant 
supply of saturated biiiie. On the 
other hand, for the purpobc of pre- 
parinif the pickle, or of striking the 
meat, w'hieh is done by immersion in 
a saturated solution of salt,the smaller 
gi ained varieties answer cciuallyivell; 
oi, on account of their grcatei solu¬ 
bility, even better," providoil they be 
equally pure. His experiments shew, 
tliat in eonipactiieos of texture the 
large grained Biitisk salt is equal to 
the foreign hay salt. Their antiseptic 
qualities aie also the same. 

SALT (AJVI.MOMACAL, FIXED). 
Muri.xte nt lime. 

SA I/r (AMMOXIACAL, SEf RET) 
uf L'lruiher. Sulphate of aininonia. 

.SALT (ARSENAL, NEUI’RAL) 
OK MACQUER. Superarseniatc of 
potash. 

salt (BITTER, CAniARTIC). 
Sulphate of inagnesia. 

SALT (CO.llAlON). Muriate of 
aoda. See ^cid (Muriatic) ; also end 
of the article Salt and Hack Satt. 

SALT (DIGESTIVE) OF SYL¬ 
VIUS. Aeetate of potash. 

•SALT (DIURETIC). Acetate of 
potash. 

SALT (EPSOM). Sulphate of 
magnesia. 

SALT (FEBRIFUGE) OF SYL¬ 
VIUS. Muriate of putaHli. 

SALT (FUSIBLE). Phosphate of 
ammonia. 

Salt (FUSIBLE) OF URINE. 
Triple phosphate of soda and ammo¬ 
nia. 

SALT (GLAUBER'S). Sulphate 

of soda. 

SALT (GREEN). In the mines of 
Wielicxka the workmen give this 
name to the upper stratum of native 
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salt, which U rendered impure by a 
mixture of clay. 

SALT (MARINE). Muriate of 
soda. 

SALT (MARINE. ARGILLACE- 
OU.S). Muriate of alum'ina. 

SALT (MICROCOS.MIC). Triple 
phn-iphate of <«oila and ammonia. 

SALT (NITROUS AM.MONIA- 
Cal). Nitnitcut aniinnnia. 

SALT’ OF AMBER. Succinic 
acid. 

SALT OF BENZOIN. Benzoic 
acid. 

salt OF CANAL, Sulphate of 
m.ignebia. 

SALT OF COLCOTHAR. Sul¬ 
phate of iron. 

SALT OF EGRA. Sulphate of 
magnesia. 

SALT OF T.EMONS (ESSEN- 
TIAL). Superoxalate of potash. 

SALT OF SATURN. Acetate of 
lead 

SALT OF SEDLITZ. Sulphate of 
magnesia, 

SALT OF SEIGNF/TTE. Triple 
taitiate of ]>otash and soda. 

SALT OF SODA. Subcarboiiate 
of soda. 

SALT OF SORREL. Siiperoxa- 
late of potash. 

SALT OF TARTAR. Sijlic.irbo- 
nate of potash. 

SALT GF VITRIOL. PmiAcd sul¬ 
phate of zinc. 

SALT OF WISDO.M. A coiiipoiind 
miiritite of niereuiy and annuonia. 
See Alvuibiofh, 

SAL'T (PEllLATU;. Pho-phate 
of soda. 

SALT (POLYCIIHEST) OF GLA¬ 
SER. Sulphate ot jiotash 

SALT (SEJ»ATIVE). Boiacic 
acid. 

SALT (SPIRIT OF). Muriatic 
ar.d was formerly called liy this name, 
v.'hich it still retains iii coinmeiee. 

Salt (sulphureous) of 

STAHL. Sulphate of potash. 

SALT (WONDERFUL). Sulphate 
of aoda, 

SALT (WONDERFUL PER- 
LATE). Phosphate of soda, 

SALTPETRE. Nitrate of potash. 

SAND. Sand is an as&ciublagc of 
small stones, 

SAND BATH, See Bath. 

SANDARIC gum. a resin in 
yellowish-white tears, possessing a 
CQttBldcrablQ degree of traosparcocy. 
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SAXDIVER, or GLASS-GALL. 
This ist ji sAliiic rnattoi, which as 
a “cuin iu the fots or ciui’ihlcs in 
whirli glass !>■ itindi* 

SAI*. Tlip .‘•ap (if niantx, in /fcnc- 
ral, is vi'ry riinipotinii in its natiiii'; 
aiKl contains mo^t s.iccliaiinc. mnci- 
Isiginous, and albiiiriiiioiis mutter in 
the albiiiiiiiin ; anil most t:i:iiiin and 
^‘^tlact in tin* h.irk. Tin* c.iiniiium, 
which is tin; niueiliiginniis lliiid iniind 
ill trees hctwi'cii the wood and the 
Iiark, a'lrl wliich i>. essential to the 
formation of new jiait-, secnw to he 
derived fioin these two kinds of sap; 
and prol'iildv is a cuinliination ol 
t)ir> iriueilagiiioiis and tilliuiniiious 
matter ot one, witli the astringent 
matter of the otInM', in .a sLato fitted 
to heeoine oigaiiixed hvthe Heparation 
ol ita wPtery pails.—'I'lic allnii'iious 
saps ot some lices have been (.hemi- 
ex.iniiiied hy \ aiupiolin. He 
found ill tho<>c of the elm, hcceh, 
yoke elm, hnnilieani and biieti. 
tractive and miici^ginoua matter, 
accdic arid eoinliincir with pota'-s or 
lime. The solid matter afTorded hy 
their evaporation yielded an ainiim- 
niacal smell, probahly owing to alliu- 
ineii: the sap of the birch afforded 
sarchanne niatlei.—Deyeiix. in the 
sapof the vine .iml the yoke (dm, has de¬ 
tected a malti'i' aiialogoriH to tlie rul'd 
ot milk. Sii If. D-ivy tonml asuh-tance 
similar to alliiimen in the sap of the 
wali'ut tree. He loiiiid the inice,winch 
exude-' ironi Mie \easels ot tlie maish- 
inalloii u hen cut, to he a solution ol 
nnicilagi*.--The lluids contuini'd in 
the sap vessels of wheat and hailev, 
altoi'ded, 111 sonicex' ciiiiioiits which 1 
iiriile on them, inucilaite, sngai, and 
a matter eoagiilatcd bv heat; which 
last was mo>-t aimndant in wdicat. 

SAI'JMIIIIE, Teie-ia ol IIany and 
eoriindiiin ot Ronrnoii. A vaUialile 
niinerul of a iieautilul Idiic or red 
colour, sometimes white, green, and 
yellow. Alter the diainoiid it is the 
hiirdest snlielance in nature. 'I'lie 
eiiiistitiients ot tlie bine sap)diire, 
according to Klaprutli, aiu !)8alu¬ 
mina d'.'i, lime, and 1 oxide of iron. 
According to (’henevix, the led sap¬ 
phire contains alumina 9i), lime 7. 
oxide ol iioii 1*2, and loss 1-8. It is 
iiiliisible hetore the blow-pipe; it 
bcroiiieM elcctrinal w hen nibbed, and 
retains its electricity for several 
liours. Next to the diamond it is the 
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most valuable gi'in. The white and 
I pale blue varieties, by exposure to 
licat, become Himwr-wliite, and when 
ent exhibit to a Iiigli degiee the liiKtre 
of the (llamnud ; so that th'‘y arc 
often used insteaii.—The most liighly 
pnxed varieties are, theriimsoti and 
(■.niiiiiie, red sapphire, and llu* orien¬ 
tal ruby of the jeweller. The next is 
usually railed snppliire. The next 
the yellow' sajiphiie, or orieiit.il topaz. 
The aalerias, or star-stone, is a beau¬ 
tiful reiiety. A bapphire ot ten 
carats' weight, i e. loity g*— 
said to lie wnitli lilty guineas. 

SAPJilfllN. liaiiyiie. 

.SARCULl'l'E, a varicdy of anal- 
rime. 

SARDE, orSARDOIN, a variety 
of earnelian, whicli displays on its 
snriace an agreeable and rieli red- 
disli-lirow'ti colour, lint appeals of a 
deep liluod-red, wlioii iield bclwccu 
the eye and tlie lighi, 

SARDONYX, amdlier vaiiety, com¬ 
posed of layers, ot white iiiul red 
earnelian. 

SA.^sSDLINE, native horacic acid, 
Areoiiling to Ki.i|irotb, it ('()nsi^ts of 
SC boraiMc acid, 11 fcrriiginoiis sul¬ 
phate of iiitingunesc, and 3 sulphate 
of lime. 

SATIN SPAR, fibrous liniCKlono. 

SATURATION Some Milulaiieex 
unite in .all piopoitioiis. Sudi, lor 
exainple, as aeiils in genrial, and 
some otiicr t-alts with water; and 
many of tlie inetiils w ith each other. 
Riit'thiM'u aie likewise many .sub- 
staiii'es w'liicii rannot be dissolved in 
:i finid, at a settled tcinpciatiiie, in 
any quant itv beyond a eei’tain pro¬ 
portion. Tims water will dissolve 
only about onodiiiiil of its weight 
of (‘oiiiinoii salt, ami, if inoie be 
added, it will rviiiniii solid. A fluid, 
wliiidi b(d(1s ill solution as much of 
anv siibstam'i' as it can dissolve, is 
said to he -atiiiated with it. But 
satiirntioii with one siibsLance dues 
not depiive tiie fluid of its power of 
.icting oil and di-solving sonic other 
bodies, and in many rases it increases 
thi-> power. Koi example, water sa¬ 
turated with salt will dissolve sugar ; 
and water saturated with carbonic 
arid will dissidve iron, though without 
this addition its action on this metal 
is seareely perceptible. The word 
saturation is likewise used in another 
seuBe by chemists ; the uuiou of two 
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prinriiilen proflucpH a bo«ly, tho pic»- 
]icrtiL*s of which dilTer from tln)‘<c of 
its coriipniiciit parts, hiit rc-^cinliU* 
thoi>r ot tin* pnMloniinatiii)'pi iiiiMplc. 
When till* ]iriiii’iph*> arc in ‘•m-li pro¬ 
portion that nnthcr picdoiiiiiiiitcs, 
they aie !»ai'l to he salniateil with 
each other; l»ut it olheiwise, the 
more ]iri‘<loiiiiniiiit principle is said 
to In* suh-«at united oi nndei-satin ated, 
and till* other snpei-satniated or o\ei- 

batiiiiited. 

SAL'SSIJRITE, a mineral, found 
at the toot of flfoiile llosn. and so 
called in liononr of SausKiire. 

St’ALKS OF FISH, are compos<'d 
of nieiiihiane iiinl piiosphate of lime, 
ill nlteinate lH\eis. 

SCAliKS OF SKIll'KXTS, consist 
of imniy memhiani*, without tiio 
phospliati* o( lime. 

hOAMMON'V consists of 

Aleppo. Smyrna. 
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f'rtirc/, and Bomllon Latirangr. 

SCA!»OJ>l'rL. is also called Pyia- 
jnidal l^'elspar. 

SCJIILLMli SI'AII, is of an olive 
^reeii eohnir. in firanulai and distinct 
eoiM ictioiis. It is found in Uiist in 
Shetland, and Poit-oy, in Raiilfshiic. 

St'IlOlil, (Common). The black 
toiiimalinc ot Many, its constituents, 
nceordimt to Klaproth, are, siliea 
Sti'/a, alumina iiiaftuesiii O'Sa, 

oxide ut iioii 21, potaas 6, and a 
niiniitc ]iortion of nian;tancsr. It is 
common in ftranite ^rn'iss, and otlier 
]nimitivc rocks : it is sometimes 
Kniiid to form a lock by itself, or 
mixed w'illi ([iiaitz. 

SCHORL (lllue), a variety of 
llaii>iie. 

SCHORL (Red and 'ritanc). Ru¬ 
tile. 

SCHORLITE. or SCHOHLOIJS 
TOI’AZ, eonsists of alumina .M, 
silica 3H'13, duoric acid 8'Sl. Iterze- 
lius. 

SEA SALT, muriate of soda. 

SEA WAX, a lallowv-loeking suh- 
etance, found in Lake I'aikal. 

SEJIACIC ACID, an arid sup¬ 
posed to have been found in fat of a 
itrung disgusting odour. M, Thcnard 
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states, was merely muriatic or acetic 
acid, or tat elianged some ivay or 
other, aeeordiiig to llie process eiii- 
plo\e l. Tli.s ehemist having exposed 
theerior of foimer eliemists, proeoeds 
to give an aecouiit of a real scbacie 
aeid, obtained from hogs’ lard ; hut 
this arid ill. Ber/eliiis endeavours to 
show is merely lien/oie aeid, coiitami- 
iiatrd with fat. 'riio eageiiicss with 
which eliemi'.ls hiirrv tiom one siih- 
ject to anoth * 1 , in tlu* hope of being 
tirst to mnke ^ome iiotul'Ie disrovcry, 
prevents that lignmus exainnintinti 
of supposed peeiiliar siihstanees 
w'hieli they meet with, the number 
ot vvliieh the pi ogle*-of srieiico will 
])ioh:ihlv gieatlv rciliiee. 

SECONDARY ROCKS, are those 
inwliieh numerous remain^ of vegeta¬ 
bles and anim.ils ,ieeiir. 'I'liis ilivi-ion 
eiinliiiiis s.iiid-slone, coal, stratiiied 
liiiie-«.lone, eh.ilk, ike. I’ehldes and 
watei-worii fragments of rocks he- 
iongiiig to the former diiisiuns aie 
i-omiiionly found in many of tlie »e. 
eonilary roeks: lienee it is iiileired, 
Hint they lla^e been foinied at a later 
l>eiiod, and lieneo this class receives 
its name. 

SEDALINE SALT. Roraeic aeid. 

SELDE SEHiNETTE. TartratU 
of potash and sodu. 

SELENri’E, Spariy gypsum. 

SEIjENIL'M. a neiy siihstsiiiee dis- 
eovert-il ti\ M. Det7.eliiis, wliieh lias 
the pinperties ol a metal combined 
with those ot sulphur, to so great a 
degiee, that it might he supposed to 
he a new species of -ulpliur. In its 
leg’iline state, it lias a hrilliant metal¬ 
lic lustre on the external siirlace, with 
a tinge of red : the ti act lire is vitreous 
like that o| sulphur, hut with a very 
I'lilliant lii'tre, of a grey entour. At 
the tempeuitiire of boiling water it is 
softened, and at a higher temperaturo 
it melts : it may be distilled at a tem¬ 
perature approaching to that of boil¬ 
ing mereiiry. Its pas, with w'hleh the 
Iieated pait of the h'shcI may be tilled, 
is yellow, exactly like that of sulphur. 
If it he suhliiiicd in a large vessel, it 
is deposited in tlie form of flowers, of 
the culoiir of rinnaliar, which are not, 
howcvi'i', ill the state of an oxide. 
Dining its eooliiig, it preserves for 
some time a ceilaiii di'giee of lliiidity 
HO that U may he moulded between the 
fingers, and drawn into tlircads. The 
threads, when drawn out to a great de* 
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gfcp of fineness if held between the eye 
and the light, aro transput out, and of 
a iiiby rulour; while, by relleeted 
light, tliev exhibit a biiHiant nietuliit; 
lii-ilre. Its iinaUtgv to t<‘lliiiium has 
indiireil him to |.ive it the iiaiiio of 
aploHinm. It eoiiibines with inetaN, 
anil generally piuiliii-i'- areddish liame. 
The allny-i have eoiiiiiioiily a grey eo- 
loiir, and <1 inel.illie lii'lie. The side* 
iinret ol pota'»<iiiiii iIio>nilves in water 
witliiint evolxiiig any and piu- 
ducos a liniil ot a led eolnur, wliieh 
has tlie taste of livdiosiil|)hui'et of 
pota«<s. 11 diluted niiniatic aeid tie 
poured upon tlie seleniiret ol ]'Ot<is- 
*•1111)1, a selennivited Iivdiogeii gas is 
disengaged, which is soliilde in water, 
and pvei'ipitates all melallie stdutions, 
even those ot zuie and non. The gas 
has the oiitini' ot snlplnivetteil liyiiio* 
gen gas, when it is diluted with air; 
but, it it lie In eat lied less diluted, it 
produces a painful sensation in the 
nose, and a violent infi.iinriiation end¬ 
ing in catari li, which nnitinues foi a 
eonsideiMide length iil tune. Seleniiiin 
vninliiiies with the alkalies, hotli iii the 
humid way ami hy lusion * these eoin- 
binations are red. Tlie sel'*iiiir -ts of 
barytes and ot lime arc also leil, hut 
they are insuliilile. It also dissolves 
in ineltcil wax, and in tiie tat oils • the 
solutions are red, hnt lia\e no hepatic 
odour. There exist abo liydroselenn- 
rets of the alkalies and nl Uic eaitlis. 
Selenium may be dissol\ed in nitric 
acid by the assistance ot beat: the 
sulutiuii, when e^api-iated and sub¬ 
limed, yields a iiniss cnstallized in 
needles, wliieli is ,a inelty stiuiig aciil: 
it has a pure acid liavonr, and loims 
speeihe salts with the alkalies, e.uUia, 
and inclallic oxides. The siileiin- acnl 
is soluble in water and in aieoliol: its 
combinations with potass and ainiiio- 
iiia are deliijiieHceiii : the latter is de¬ 
composed by hre, w'litei is given out, 
and the selenium is redueed. The 
Nclcnates of barytes and ol liine are 
soluble in water. The seleiiic aeid, 
mixed with murialie acid, is decom¬ 
posed by nine, and the selenium is 
precipitated in the loi in of a red pow¬ 
der. Hy sulphuretted hydrogen gas 
an orangc-yclIow precipitate is thrown 
down. 

SEMfOPAL. See Opal. \ 

SKFl'AKIA, or LUDI IIELMON- I 
*ril, are concretions of ferruginous 
aarlc, from a few inches to a fout in ] 
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diameter. From this substance Par¬ 
ker’s cement fur building under water 
is made. 

SmiOSITY. 8ee llhnd. 

SUIU’KNTINK. This beautiful 
atone takes its n.aine from its vai le¬ 
gated cidoiiis, being supposed to re- 
sernide a serpent’s skin. It consists of 
silica 32, magnesia >'<7'24. alniiiina O*.*), 
lime lO'li, iron Ofifi, volatile matter 
and cailionic aeid ll‘l(i. The colours 
aic nitp>t generally vaiious sliades of 
light and dark green, whicli arc infer- 
iiiixed in spots and clouds; some vari¬ 
eties are red. \Ylien tresh lirokeii, it 
has siuiie degree of lustie, and a 
-lightly nnctious loel; when poiindeil 
tlie pouder feels soapy It is harder 
than lime-Htoiie, but Yields to the point 
ol a knife, ami wifi rei’eive a very 
high pnlisli. Wlien sorponfinc is found 
uiteriiiixod witii )>atcli«‘s of erystallino 
wliite nun ble, it oonstitiitea a stone 
deiininmati'd vei de-antirjne, whicli is 
highly \allied tot oinaiiiental sculp¬ 
ture. Some varieties of serpentine 
are tiaiislnceiit, in olliers there is nil 
appeal •ance of eiystallization, forming 
a ninienil railed sulid1cr-s])ar. Tho 
minerals as>uciated with serpentine 
■ire generally allied to talc. 'I'liin lock 
is found ill beds in gneiss and sl.ate 
locks, and sunietimes covers them ; 
according to Itrongniart, tliere is in 
the Higher Palatinate, a mountaiii of 
magnetic -ei|ientiiie, in which theie is 
no tiace of magnetic iron-stone. Ser- 
pcnliiie lorin- the iipner ]iaii of Monte 
Ro-a, one of the higtie-i mountains in 
hwitzeihiiid, and is tunnel in many 
Aljiine distiicts in Europe ; hut nc- 
coidiiig to Patiiii, there is no serpen¬ 
tine ill Xortliern A'>ia, nor was it ob¬ 
served liy lliiiidxiidt n till* Andes. In 
t'lii iiwall, tills rock occurs witli miea- 
►late lying over the granite, and forma 
pait of the piomoiitoiy called tire 
Liv.ard Ihdiit. It is not met with in 
any other pait of England; hut there 
are rocks approaching the nature of 
sei'peiitiiic in Chariiwood forest, and 
in the county nf Iladnor in Wales. 
Ueautifiil varieties ol green serpentine 
oeeur in the isle of Anglesca, uliout 
six miles from the Paris copper-mine. 

SERUiM. See It hod and .Milk, 

SHALE. Slate-clay and bituminous 
slate-clay. 

SHEliliS. Marine shell!i may b« 
divided, as Mr. Hatchet observes. Into 
two kinds: those that have a poFoeU 
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ftnou« aspect. xvUli an mainellrd 
!><irfwcr, and when broVm are often 
in a slight degree of n libron^ Tfrture: 
and thobP that have giTioially, if not 
always, :i strong epideiRii*, under 
which is the shell, prinripally or en¬ 
tirely ronipoiH of the siihstanre called 
nacre, or mnther-of-pcarl. The por- 
eellaiious shells appear to eonsist of 
carbonate of hme, ci'ineiitod hy a very 
small portion of niiioial gluten. 'I'his 
biuinal gluten is more ahiiiKlant in 
some, how'ever, as mi the fiatellb*. Tin* 
iiiother-of-penil shells are eompoved 
ol the same ‘■uhstarires. They dliter, 
however, in their Rtriictiire, w'hieli is 
laoK'llar, the gluten foiming tlieir 
nieoihraiies regularlv alternating with 
strata of raiitonate ot lime. In these 
two, Iht- gluten is miirh nioie abun¬ 
dant. iVIr. Hatehet made a few ex- 
periineiits on land shells also, which 
did not exhibit any difreieiic(-.s: but 
the sliells of the erustaccoiis animals 
he found to eontaiu more or le-s 
phosphate of lime, thoiieh not equal 
in quantity to the oarlioiiate, and 
hence apprnaeliiiig to the nature of 
hone. Idiniscns therefore, he observes, 
was light in considerliig the covering 
of the echini as cnistaceuiis, for it 
contains pliospliate of lime. In the 
coiering of some of the speries ol 
asterias too, .a little phosphate of lime 
occurs ; but in that ol others there is 
none. 

S HIST US r ARGILLACEOUS), 
clai slate. 

SlDKIlITK. Red tourmaline. 

SJDMIlO-CALnTPJ. Rroivii spar. 

SIDEUIJM. rhorphnret of iron. 

SIEXTE. A Atone eoinposed of 
felspar and liornblende, and sometiroea 
qiiaitz and black mica. The transi¬ 
tions hy which granite passes into 
siciiite, and the latter into porphyry, 
trap, and basalt, are gradual, and in 
some ronks almost imperceptible. 
These ehaiiges are prineipally effeeted 
by an intermixture of the mineral al¬ 
ready described under tlie name of 
liofiiblende. This subatanee forms the 
connecting link between granitie rocks 
and those which arc ol undoubted vol- 
canie origin. It occurs in some, gra¬ 
nite, and when the quantity Increases 
and supplies the place of ouartz. it 
forms the rock dcnomiiiaten sicnite, 
from Siena in Upper Egypt, whore 
it abounds, and was employed forpur- 
P'^s of architecture sculpture by 


the Egyptian^ and Romans. In 
nite the fel<p' f generally red i nd 
the bi.viiblenJo Idael or ilutk gi ■'Hn. 
When hornblende predomiukteN kii L 
the iii-i.iK .lie ‘'iiiall, it is called 
gic( ii-.-uiise. 

SILIUA, SILEX, SILICIIJM, or 
SILKMOrS eaitli, is one of the amst 
abniiduiit Mih'-taiices in nature, and is 
the chief <iiiu;i<uicnt pait of sand, 
snndAtoiie, flints granite, quartz, {hii- 
phvry, i<iek ciystal, ag.ites, uiid maiiv 
precious stones It is ilie subvtiini e of 
which the »uiid frume of many mniiu- 
tairi- is 4-ompo*-od, and it jiro'halih is 
10 of .1 gre.it part of tile globe itseli. 
Us '•]kccifj(; giiivity i- aboiil 2'iifl. Si- 
le.v when jicrlccllv i me is a fine pow¬ 
der, hard, insipid, and wilhoiit siiieil ; 
inui^h to the tunrli, and m.itches and 
wejis awa\ gla-A. When mixed with 
water it doivs not form an adliesiie 
unit mas-, and soon falls to the bot¬ 
tom, IiMMiig the w ater clesii. If silex 
be reiY minutely disided, it m.iA be 
dissolved in water to a seiy Muall 
ilegi cc. To obtain siliea pci Iccllv pin e 
foi experiments.igiiite powdered quails 
wiiii three paits'of pine potu»s in a 
silver eiiicilile, add to the solution 
eiiongh of acid to -aturate the alkali, 
and evaporate to di yiiess, and wr then 
have a giitly ptmileT, which when 
washed with water will be pure silica. 
Altliough w'e cannot dihsolve nilica 
arnficially. we find it done by nature. 
The Bath waters and other* iniueial 
springs, contain silex in solution in a 
1 cry small portion, '(’he great springs 
and water spouts itf L'eyser in the is¬ 
land of Ireland, which project the 
water itO feet high, eoiitain silex dis¬ 
solved by mme process of nature, for 
tbe water tailing down deposits such 
a quantity ot ‘'ilicious eartli as to 
form a sort of cup around the spiing. 
In this process the pre<'sure and heat 
of the water may, perhaps, greatly 
contribute to tlic effect. Silica is a 
very necessary component part in 
good mortar. When reduced to mi¬ 
nute parts, cither by nature or art, it 
is employed in making stone-ware. It 
is the clncf suhstniice of which in^lasB 
is made, for which purposes it is 
smelted with the alkaline salts in a 
great heat. A variety of these salts 
are u«ed for the purpose, and metals 
are also frequently emfiloyed. Silica, 
it is probable, is romposed of oxygen 
and a metallic basis^ whicU may b« 
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ehltoft niltrum. By passing the va* 
pour of potassium over silira In an 
Ignited ttibe> sir H. Daw nhtained 
a dark rolonrcd powdr-r, wliirli hr siip- 

( )()scd to be the of this onith , 

)iit as this snbstanre was decninposofl 
Iry water, it was impossible to wash 
away the potass. 

SILA’’AN. Tollurium, according to 
Werner. 

SlfA'EFl, i'« the wh’tc^t of all metal'!, 
con<»ider:ihly harder than Kold, verv 
(lu<‘tile and inallealile, but less iniillc- 
abU* tliaii irold : for the rnntimiilv ol 
its pa its begins t>< bieak nlicii it 
Iinmineied out into leavc'^ of almut the 
hundicil and si\lv tlionsandtli puit ol 
an inch tliick, wiiiiOi i-'- imne than one 
third thicker Ilian gold leal ; in tliis 
sta'e it does not ti:m«m.l t'n* bylit. 
It** siieeilic pra^iti is Iron) 10 1 to Mr.’i 
It ignites hefore melting, and M-iprivs 
a strong heat to iiise it. 'I'hi* he.it ol 
couiirion liirnac(>i is iii-iinirleiil to 
oxidi'/e it; but Ilic beat of tlie ii'cs! 
powerful burning lenses vitiilics a 
portion of it, and caiisc.^ it to emit 
iuines; whidi, when ieeei\e(l on a 
plate ot gold, arc lound to be oiher in 
the metallic state. It b.i<! liKewire 
been ]»artly oNidi’/ed by tiventv suc¬ 
cessive exposures to tlie heat of i!ie 
porcelain liiriiaoe at Sew.’!. I'ass- 
ing a strong oleclric shoc'iv ihionuli a 
Sliver wire, it may he coiiveited into u 
blaek oxide-; and bv a powerful gal- 
A'anic battery, silver leaf maybe iii.ide 
to burn with a beaulifiil green li* hi. 
Lavoisier oxidized it I'v the lilmv'pii e 
and oxAgeii gas; and a line sihei 
Avlie burns in the kindled nniled 
stream ot oxygen and livdiogcn gai.es. 
The air alters it \erv little, iliongh it 
is digposi'd to nhtain a thin ]niipie nr 
black Coaling irom (be sulpliniv ns \ ,i- 
potii'b, whirl! are emitted fimo animal 
substances, drains, or joiti efyiiig inat- 
ters. Tliis coating, aPer a' long se¬ 
ries of years, Imu been obseived to 
scale oif lioin images ot “iiAor exposed 
ill rhurrhos; and was lound, mi exa 
uiinatioii, to einisjst of sdver united 
Avilli sulphur. Silver is«olub!e in the 
Biilphuiic acid when concentrated and 
bailing, and the metal in a atatc ol di¬ 
vision. Tl:c iniiriatiu arid does not 
act uiOn it, but the nitric acid, if 
somewhat diluted, dis>o>lves it with 
great rapidity, and with a plentiful 
disengageiiieiit of nir.uiii.s gas ; which, 
during its extiicatloii, gives a blue or 
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green colour to the acid, that entirely 
disappears if the silver made use of 
he pure ; if it contain copper, the so- 
liiliot) lemains greenish; and if tlie 
aei I ronta '11 either <.iil|.]iurie or miin- 
atio and, these combine with a por- 
rion of the silvei,nnil foini si-arcely 
••oliible eomponiids, which tell to the 
holtoin. if the silver eoiitain gold, 
this nu-tal separates in tlaekish-co- 
loiired thicks. The inti ie acid dis- 
solveseiiiire tlian lialf its weight of 
'•MI'>er : and the solution is very caus 
t><-, th.it is to ear, it dvstioys and coi- 
lode^ aii'-iinil vnlistaiiees very power- 
liillv. The iolutioii of silver, when 
hilly saturated, deposits thin crystals 
as it eool!, and also hy cvapoiatioii. 
'I'lii se are railed lunar nitre, or nitrate 
ot <il\ir. A geidle heat is suthrieiit 
to iii..e them, mid drive oil' their water 
■it 11 x.stal.ization. In this .situation 
I'll' nitrate, or latlier snbiiitrate, tor 
til'’ h.’.il drives olf part of the acid, is 
•>1 •• Hack eoliiiii, mnv he cast into 
siiiitll siii-ks to o luoiiM, and then 
loiMis tl.i- lapis inferiiaiis, m lunar 
|■ilu-lil’iiseil ill siiigery. A stronger 
he.vt dei-oniposes iiiti ate of silver, llio 
•leid Hying oil, a,id the sdver reinaiii* 
mg pnie. It is obvious that, for the 
riiipo.se ol fiii'iiiiiig the lunar eniistie, 

I it IS not iiecessiiiv to siilfer the salt to 
■'•’Ystalli'/.L', hut that it may ho made by 
ev a}ior:iting 1h<‘solniioii of silver at 
mill’ to dnness; and as soon as llic 
sail is fused, and i'i‘ases to boil, it may 
he poured out. The iiitiie arid diiveil 
oil' fiom niliate ot silver is deeom'- 
posed, the pnidnets lioiiig oxygen iind 
iiitror'cii. The sul]<hate ofsdver, whieli 
is loiined l-y poarini' siilphuiic acid in* 
to the iiitrie Mdiilioii id silver, is spa- 
liiigly soluble in water; and on tbix 
aeeoniit lot ms ei vstnN, whicIi are so 
siiia:i, that thev i-uiiipose a white pow¬ 
der. The imniatic acid preeipitatos 
from nitric acid the snliiie eoinp<»uu(l 
called liii)a-riiriie:i, or horn silver ; 
which bus been so distiiiguislied, be- 
rause, when melted and cooled, it 
fiinris a semi-tiaiisparcnt and partly 
flexible mass, rescinliling burn. It ix 
sni>po9od that a picpnration of this 
kind lias given riae to tlie accounts of 
malleable glass. Thix effect t.akcx 
place with aqua regia, which acts 
strongly on Hilv“r, hut precipitates it 
ill tlie t'orm of imirNile, ns fast as it is 
(lissolved. If anv salt wdth b.asc of al¬ 
kali, coutaiuiiig the muriatic acid, bo 
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added to the nitric solution of silver, 
the same cfTect takes place by double 
affinity ; the alkaline base uniting; with 
the nitric acid, and the silver falling 
down in ('oinbiiiation with the muriatic 
acid. Since the muriatic acid throwk 
down only silver, lead, and tnerrurr, 
and tlie latter of thebe two i<4 not pre¬ 
sent in silver that has passed cupella- 
tiou, tliiiu^h a hiiiaII ipiautitv of cupper 
may elude the scorification in tliat pro¬ 
cess, the silver w hich may be rivired 
from its muriate is puier than can 
readily be obtained hv any othei 
ineaiix. Wlieii tliis sa’t is exposed to 
a low red-heat, its acid is not expelled ; 
and A ijveater heat causes the u hob; 
eonerete either to liae in fumes, or to 
pa»s through the ji'iics of the ve-jscl. 
To reduce it, tlierefore, it is iiei essury 
that it shunid he trituialed witli its 
own wei/rht ut fixed alkali, and u little 
water, and the whole afterwards ex¬ 
posed to heat iu a enieihle. the hoUom 
of which is eovercii with soda ; the 
mass ut muriate of silver liciii}' like¬ 
wise covered with the b.mmsiihstanee. 
In this way the acid w ill lie separated 
fioiu the silver, which is i educed to its 
metallic stale. .Vs the piecipitale of 
muriate of silver is veiy pereeptihle, 
tho nitric solution of silver is used as 
a test of the presence ot nioiiatic 
acid III waters ; fm a diop of this sn. 
lutioii pouied into such waters will 
eanse a veiv evident cloiidiiie'-s. Tlie 
Boliilioii of silvi'r is also used by as- 
■ayei's tn piiiify tlie riitiic arid troin 
anv admixture of muriatic acid. In 
this state they call it precipitated 
Ripiafoitis. AI. ChiMievix found, that 
a chlorate of silver may be formed, hy 
passing a eiirrent of chlorine tliroufth 
water in which oxide of silver is sus¬ 
pended ; nr by dif'cstinsr phosphate of 
silver with hyperoxymiuiato of alu¬ 
mina. It rei|uires only two parts of 
hot water for its solution, and this 
aifords on cooling', small white, 
opaijiic, rhombiiidal cryst.als. It is 
likewise snriiewhat soluble in alcuhol. 
Half a grain, mixed with halt as initeh 
sulphur, and struck or rubbed, doto- 
nates with a loud report and a vivid 
flash. Compounds of silver with other 
acids arc best formed by precipitation 
from Its solution in nitric acid; either 
by the acid itself, or by its alkaline 
salts. Phosphate of silver Is a dense 
white precipitate, insoluble in water, 
but soluble in an excess of its acid. 
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By heat It fuses into t arreenish opaqtto 
glass. Carbonate of silver is a white 
insoluble powder, which is blackened 
liy light. Tlie fluate and borate ara 
equally soluble. Bistillod vinegar 
readily dissolves the oxide of silver, 
and the suiiition aifords long white 
needles easily cry'^talllzed. The pre¬ 
cipitates ot siU of. which are formed 
hy the addition of alkalis or earths, 
.arc all ledueihle by mere heat, with- 
outthe addition of any coinhiistible sub¬ 
stance. detonating powder has been 
sold lately in London as an object 
of airiuHement. It is eiichised between 
tlie folds of a c.ivd, nit in two length¬ 
ways ; the powder being placed at "one 
end, and the other being notched, that 
ir may he distinguished. If it be taken 
bv the notched end, and the other be 
liold over the tlanic of a candle, it 
soon detonates, with a sharp HOiiiid, 
and violent tiani<>. The card is torn, 
and changed hiown; and the pait 
111 enntaet with the composition is co- 
veied with a slight inetallle coating, 
of u gieyish-wbite eidour. This eoin- 
poiiiKl, which AI. Descotils calls deto¬ 
nating silver, tv <listinguish it from 
the liilmiiiating silver of AI. Bcrthollet, 
niiiy lie made hy dissolving silver in 
pure nitiic acid, and pouring into the 
solution, while it is going on, a suffi¬ 
cient nniinlity of rectifled alcohol; or 
hv iid'iiirg nleoliol to a nitiic solution 
of silver with considcrahle excess ot 
acid. Ill the liist case, the nitric acid, 
into whieh the silver is put, must be 
Iieated gently, till tlie solution roin- 
meriees, that is, till the first bubbles 
begin to appear. It is then to be re¬ 
moved from the fire, and a sufficient 
(|uantity of alcohol to be added imine- 
diatelv- to prevent the evolution of 
any nitrous vapours. The mixture of 
the two liquors occasions an extrica¬ 
tion of heat; the eifervcsceiice quickly 
recommences, without any nitrous gas 
being disengaged; and it gradually in¬ 
creases, emitting at the same time a 
strong smell of nitric ether. In a 
short time the liquor hceomes turbid, 
and a very heavy, white, crystalline 
powder falls dow’ri, which must be se¬ 
parated. when it ceases to increase, 
and washed several times with small 
quantities of w’atcr. If a very acid 
solution of silver previously made be 
employed. It must be heated gently, 
and the alcoliol then added. The beat 
excited by the mixture, which is (o bo 
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made mduallv. ioon oeeaaloiia a con¬ 
siderable ebulutioD, and the powder 
Immediately precipitates. It would he 
superfluous to remind the chemist, 
that the mixture of alcohol with hot 
nitric acid is liable to occasion accl- 
ients, and that it is roiiseriuently pru¬ 
dent to opciate on small quantities. 
This powder has the lollowliii; proper¬ 
ties : It is white and ciystnlline ; hut 
tlie size and lustre of the crystals are 
variable. Light altcis it a little. 
Heat, a blow, or long continued fric¬ 
tion, causes it to inflame with a hiisk 
detonation. Picssure alone, it it he 
not veiy powerful, has no eflcct on it. 
It likewise detonates hy the electric 
spark. Ills slightly soluble in water. 
It has a very strong nictalllc taste, 
f'oneoiitrnted sulphuric acid occasions 
it to take lire, ami is tlirown by it to a 
considerable distance. Dilute sul¬ 
phuric acid appears to decompose it 
slowly. 

Process for separating silver from 
cojtper, hy Mr. Keir. 

Put tiie pieces of plated metal into 
an earthen glased pan; pour upon 
them some acid liquor, which niav bo 
In tiie proportion oi eight nr ten pounds 
of sulphuric acid to one pound of ni¬ 
tre ; stir them about, that the surfaces 
may be frequently exposed to fresh 
liquor, and assist the acti«m by a gen¬ 
tle heat from 100 to 200 deg. of Fah¬ 
renheit’s scale. When the liquor is 
nearly snturated, the nilrcr is to be 
precipitated from it by common salt, 
which torinsa iiniriateof silver, easily 
reducible by melting it in a erucililc 
with a sufficient quantity of potash; 
and iHstly, by reflniiig tliu melted sil¬ 
ver if necessary, with a little nitre 
thrown upon it. In tills manner the 
silver will be obtained sufficiently 
pure, and the copper will remain un¬ 
changed. Otherwise the silver may 
he precipitated in its metallic state, by 
adding to the oolutiou of silvei a few 
of tlie ]neces of copper, and a sufficient 
quantity of water to enable the liquor 
to act upon the copper. Mr, Andrew 
Thomson, of Danebury, has recom¬ 
mended the following method of pu¬ 
rifying silver, which he observes Is 
equally applicable to gold. The im- 
piirc silver is to be flatted out to the 
thinness of a shilling, coiled up spi¬ 
rally. and put itito a crucible, the bot¬ 
tom of Which Is covered wilh black 
ojttde of maDganese, More of this 


oxide is then to be added, till the sil¬ 
ver is completely covered, and all the 
spaces between the colls filled. A 
rover is then to be luted on, with a 
small hole for the escape of the gas ; 
and after it has been exposed to a 
heat sufficient to melt silver ftn- about 
a quarter of an hour, the whole of 
the alloy will be oxidized. The con¬ 
tents of this crucible are then to he 
poured into a larger, into wliieli .ahout 
three Unics as much powdered green 
glass has been prev ioiisly put; a cover 
lilted oil as before, to prevent the ac¬ 
cess 'of any inllaiiimabic matter; and 
the criielble exposed to a beat suffi¬ 
ciently strong to melt the gla«d very 
fluid. On cooling and bre.akiiig the 
iTucible, the silvei will be found re¬ 
duced at the bottom, and perfectly 
pure. Siilpliur combines very easily 
with silver if thin plates, iniiiodded in 
it, lie exposed to a heat «iifficient to 
melt the sulphur. The sulphuret is of 
a deep violet enlnur, approaching to 
blark, with a degree of metallic lustre, 
opaque, brittle and soft. It is more 
fusible than silver, and this in propor¬ 
tion to the quantity of sulphur com¬ 
bined with it. A strong heat expels 
part of the sulphur. Sulphuretted 
hydrogen soon tarnishes the sur^ce 
of polished silver, and forms on it a 
thin layer of oiilpliuret. The alkaline 
hulphurets eomliiiic with it hy heat, 
and form a conifionnd snluhle in water. 
Arids piecipitate sulphuret of silver 
from this solution, riiosphorus, left 
in a nitric suhition of silver, heeomes 
rovorod with the metal in a dendiitic 
form, liy hoiliiig, IliiH boeoines first 
white, then a light bl.ack mass, and is 
ultimately converted into a light hi own 
pliosplinrot. 'Fhe best method of form¬ 
ing a phnsphiiret of silver is I'olIV- 
tier’s, which consists in mixing phos¬ 
phoric acid and chaieoal with the 
metal, and exposing the mixture to 
heat. Most metallic suhst.ni.-es pre¬ 
cipitate silver in the inetallic state 
from its solution. The assayers make 
use of coppei to separate the silver 
from the nitric add used in the pro¬ 
cess of parting. The precipitation of 
silver by mercury is very slow, and 
produces a peeiihar symmetrical ar¬ 
rangement, called the tree of Diaint. 
In this, as in all precipitations, tlie pe- 
quliar form may be afl’ected by a va¬ 
riety of concomitant circumstances; 
for which reason one process ninally 
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viiccecil^ better than another. Make 
nn amalgam, without heat, of four 
drachms of leaf silver u ith two 
drarhins of mercury. Piasolve the 
aiualgain in four ounces, or a siiflicicut 
((iiantity of pure nitric aL'id of a mo¬ 
del ate sti'cngtli; dilute tliis solution 
ill about a pourd and a halt of dKtill- 
cd water ; agitate the niixtiiro, and 
picnerve it for use in a glass buttle 
with a ground ntoppei. When this 
prcp.iratioii is to be used, the (mantily 
of one uuiiee is put into a pliml, and 
the size of a pea of amalg'iin of gold, 
or Sliver, as soft as biiliev, is to he 
added ; after wliicb the vessel must 
l>e lelt at rest. Soon atterwards 
small filaments appear to issue out of 
the hali of amalirani, w'hie.ii ipiicklv m. 
eroase, and shoot out hraiiches in the 
form of slirulis. Silver unites with 
gold by fusion, and forms a pale alloy, 
as has lioiMi .tlreadv mentioned in 
treating of that metal. With platiiia 
it forms a h-ud mixture, latlier yel- 
lowfi tlian or it'^ell, and of dltUcuIt 
lu*‘ioi!. The two rnei.iU do not unite 
ueli, SiUei melted with oiio-torith 
]).iit of ('Hide pliitiiia, fiom which the 
fci Iiigmoiis paiiii'les had been sepa- 
XMtdl bv ubt'oiig iiiagin r, could not be 
remleiiMl rlear ol sealirciis paits. 
!l,«iiifr[i ,• UM"- lepi'otcdiv fused, poured 
•ml, .111 I I i.i'iii.'icd bel\\eeii rollers, 
ll u.io tlicii tiised .iiid * iilieieil to cool 
ill t!ie <'riicil)]i', but with no better 
HK-rc.s*. Aitei it had been foinied, 
hy rollmj' iiml li.immeriiig, into a 
s] ofiii hi Id.\\.pj|i(‘ e\[)<’i inients, it 
lo .1 low reil-heal, and 
h.'iT'iiie rough, .iiid IdisfiTed o^or its 
\\lii'lc snij.ii'p. The quantities were 
o.ic liniiiire'l grains nf silver, and ten 
giaii!- of platiiia. Nitre was added 
di.’iiig tli'‘tusimiH. t^il\er very rea- 
d.l\ emnhiiies with nierciiry. Avery 
ttm.'ilile dcgiee of heat is produced, 
Ill'll Silver leal and mercury are 
K'lieadcd togethci in the palm of the 
li mil. With lead it forms a soft mass 
I."•s sonorous than pine siUcr. Witli 
cupper it becomes harder and mure 
soimroiis, at the same time tliat it re¬ 
mains siitTiciently ductile: this mix¬ 
ture IS used in the Ilritish coinage. 

pints of silver, alloyed with one of 
copper, form the compound called 
standard silver. The mixture of sli¬ 
ver and iron has been little examined. 
With tin it forms a compound, which, 
like that of gold witU the B 4 me metalj 
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has been' said to be brittle, liowever 
small the proportion ; though there is 
piobably as little foundation for the 
assertion in the one case as in the 
other. With bismuth, arsenic, zinc, 
and antimony, it forms brittle com¬ 
pounds. It does not unite witli nickel. 
'I'he compound ot silver and tungsten, 
in the piopnrtioii of two of the former 
to one ol the latter,was extended iiii. 
der the li<iminer iluiixig a few stiokes ; 
hut afterwards split in pieces, tiee 
Iron. 

The uses of silver are well known: 
it is chiclly applied to the forming of 
vaiious utensiN foi domestic use, and 
as the iiiediiiin of exchange in money. 
Its di'<{iositioii to absmiie a black co¬ 
lour by taiiiishing, and its softnc'^p, 
ajipear to be the chief objeotinn to its 
use in llie construction of graduated 
iii>.tniiuents for astronomical and 
otlier ]iurpnseH, in which a good w’hue 
metal would be n desirable acquisition. 
Tiie nitrate of silver, beside its great 
use as a causlii',lias been einployed as 
.1 medicine, it is siiid with good siie- 
cyss, in epileptic cases, in the dose of 
l-2l)th of a grain, gradually increast>d 
to 1-Sth, three tunes a-day. Dr. Cappo 
gave it ill a dose of 1-itli of a grain 
throe times a-day, and altervvard four 
times, in what he supposed to he a 
case of aiurina pcctuns, in a stout man 
of si.xtv, whom lie cured. 11c took 
it for two or three months. Dr.Cappu 
im:igiiies, that it has the elTect of in- 
crnabirig the nervous power, by which 
iniisciilar action is excited. 

SJLVEllINt;. There are various 
methods of giving a covering of silver 
or silvery aspect *o the surfaces of 
bodies. The application of ailver 
leaf IS made in the same way as that 
of gold, for whleh sec gilding. Cop¬ 
per m.iy be silvcrcil over by i ubbing 
it uitli the following powder:—Two 
drachms of taitar, tlie same quantity 
of common salt, and half a drachm of 
alum, arc mixed with liftcen or twenty 
grains of ailver precipitated from nitric 
acid by copper. The siirracc of the cop¬ 
per becomes white when rubbed with 
this powder, which may afterwards 
he brushed olT and polished with 
leather. The saddlers and harness 
makers cover their wares with tin for 
ordinary uses, but a cheap strcrinip 
is used for this purpose, as follows ; 
—Half an ounce of silver that haa 
beeu precipitated from aquafortis by 
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the aildition of copper, common salt, 
and murlafe of nminonia, of (>0011 two 
ounces, and one dracluu of corrosive 
muriate of mercury, are triturated 
tu!;ether, surd made into a ])aste with 
water; with this, copper utensils of 
every kind, that liave heen previously 
lioile-l with taitar and alum, are 
ruhlied, after which they Are 111:4^0 
rcd-iiot, and then polr»hed. 'I'lie in¬ 
tention of till 1 process apxiears to be 
little more than to apply tlie «^ilver 
in a state of niinntc division to the 
cicau hiiifaee of the eojiper, and af- 
tenvards to fix it tlierc hy lusioii; and 
aecordintrly this silvering may be ef¬ 
fected by using the iirgentine preci¬ 
pitate here mentioned, witii horax 
or mercury, and eniisiiig it to ailliere 
by fusion. The dial-plates of docks, 
the scales of barometors, and otlier 
similar article^, are silvered hy 1 iih- 
iiig upon them a mixture of muriate 
of silver, sea salt, and tartar, and 
afterwards caiefully washing off the 
saline matter with water, fii this 
0|ieratioii, the silver is piecipitatcd 
from the muriatic acid, which unites 
with part of the coppery sin face. It 
is not durable, hut may be improved 
bv heating the aiticle, and repeating 
the operation till the eoveriiig seems 
suflicieiitly thick. The slivering ol 
pins is efTcoted hy hnilirig them witli 
tin lilirigs ami tartar. Hollow mir¬ 
rors or globes :ire silvered liy an 
amalgam consisting of one part hy 
weight of liisiiinlii, Irilf a part of 
lead, the same (|U'intity ot pure tin, 
and two paits lueicnry. The solid 
metals are to be first liised together 
and the inereury added when ilie mix¬ 
ture is almost' cold. A very gentle 
hert IS sufficient to fii-e this aioal- 
gam. Ill this St. ate it is poinodiiito 
. elean glass giolie iiiLoinled to he 
silvered, hy means of a paper funnel 
which reaches to the bottom. At a 
certain tcmpeiature it will stiq^ to 
the glass, w'liie.]i by a proper motion 
may thus be silvered completely, and 
the superfluous amalgam poured out. 
The appearance of these toy.s is va¬ 
ried by using glass of dilTercnt co¬ 
lours, sucli as yellow, blue, or green. 

KINTKlt, is a dcpuHitioii of earth 
previously dissolved in water. Calc 
Biuter, or calcareous sinter, is a de¬ 
position of calcareous earth. We have 
already noticed it under its proper 
head. Siliceous sinter is less fre- 
i85 
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<]ucnt, but Is found around the hot 
springs of Ccyser, in the island of 
Ireland, and also near other hot 
springs formed hy volcanoes. Ureat 
abundance is found in the island 
of St. Michael, one of the Azores, 
inirtieiilarlv in the valley ol P'urnas. 
Wlierever the water has flowed, de¬ 
positions of siliceous sinter have ac¬ 
cumulated, and circular basins, coni- 
poscd^Mitirely of this substaiice, have 
here uiid tlicrc lormed around a 
spring. The siliccniis matter rises in 
many places eight or ten inches above 
tile level of tlie w'.ater, and is often 
exceedingly hc.iutiful. (Jrass, leaves, 
and other suhstnnees, are olleii eii 
crusted witli it. Where the water has 
dasIicJ iircguliirly over the basins, 
the deiiosiliuiis are rough, and often 
pieseiit an appealance similar to 
those of Iceland, which liavo been so 
well compared by sir George Jtlac- 
keiizie to the lioads of cauliflowers. 
The <-pef;iflc gravity vaiies from I’Sy 
to 2 ']]. Hy analysis it is found to 
consist ol S!bt >3 silcx, and 16 'y.'» water. 
There is a kind of sliilcr composed 
cliiellv of ahniimous earth. 

MLATE. (Adlicsive).—.See Ctay. 

SLATB-rOAIi.— See VonL 

SfiATIi-SHAa, or .SGHIFFEIl- 
Sl*.Ali, a s.ifM'ics of limestone. 

Sfil(!Ki:N.SlJ) 1 ]S, a miner,il louiid 
ill Deihyshire, which has tins iiMiiaik- 
aide property, that when the 1 nek in 
wliicli it is contained is •■Iriiclr willi a 
hammer, .1 Clackli’ig noise i-s Ii'mkI, 
whicli is geii<*r.illy jollowi'il liv .m ex¬ 
plosion oi the 1-oi'k in the (liiei-l.ioii 
and ncighhoui Iiood of tlie vein. 

S.\IALT.~See '/Mff'rr. 

S M AIIAGDITH.—See Dmlh-'r. 

s .M .V11 .t < J1H; s.—H ee /: ■?! c /•« /./. 

KO.M*. Maequer aives ns the fol¬ 
lowing process Jor oil so ip:—Oiie 
part of quickliin" mid ]iaits of 
good Spain >Ii soda, are boiled toge¬ 
ther during a short time, witli twelve 
tunes as much water, ill HU non c.il- 
ilron. This lixiMiim i« to he iiltcr(<i|, 
and evaporated by heit, till a phial, 
which is capahle of cniitaining an 
ounce of water, '-liall eontain an ounce 
and three-eighths of this eonc 'iitrateil 
lixivium. One part of this lixiviiim 
is to be mixed vviih two parts of oil of 
olives, or of sweet almonds, in a glass 
or stoneware vessel. The mixture is 
to be stirred from time to time with 
an iron spatulaj or with a pestle, and 
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it soon becomes thick and white. The 
combination is gradually completed, 
and in seven or eight days a very 
white and firm soap is obtained. For 
tlie coarser sorts of snap, rheaper 
oils are employed, such as oil of nuts, 
linseed, heitiuseed, Ash, &c. Either 
f)f these kinds of soap, to be good, 
must neither feel gi easy or unctinus 
in watei, imr exhibit any vestige of 
fat upon the wsilcv. It ought farther 
to dissolve easily iii water, and lather 
well, as likewise he easily soluHe in 
alctihol. It must not become moist in 
the air, or tbiow out a saline efllores* 
eetiee on its external **uilaee. 

For making li) own or \ello 7 o Soap. 

J,et Thcie be weighed 10 cwf. of 
tallow, and about 3 civt. of resin, the 
resin to be liroken into small lumps. 
Ill (he fii>t place, put into tlio boiler 
about 150 or 200 gaiions ot ley, and 
set tlie fire ; then add the tallow and 
resin. This done, the pan is said to 
be chargeii. A pood hre may be kept 
up itiit'l alt is tlioroiighly molted, and 
the pan broualit to boil; during which 
time, there vuiglit to be constant stir¬ 
ring With the paddle, to pie\ent the 
resin iroin settling to the bottum. If 
the goods or ui.itcrials in the pan ap¬ 
pear to swell uj», damp tlio lire, 
whii'Ii is done by npeiiiiig the inriiare 
door, and ttirowing ashes thereon, 
(some have proper dampers), when 
the whole will boi] at leisure. As the 
caustic alkali immediately unites to 
tlie tallow, there is no occasion for 
long boiling; about two or three 
lionrs tvill be long tnongh. The lire 
Ilia) then he drawn, and the pan al- 
Inu'eil to stand fur four or six hours, 
wiien tlie weak ley may Im' pumped 
ott, and fresh added tor a scrond i'Oil. 
It may be necessary to mention, that 
when tlie nan is wished to be cranned 
or pumped otf sooner, a few pails of 
cold ley must be thrown in, a little 
after tlie lire is drawn, filet the fire 
again for the second boil, and when 
properly a-boil, two or three hours 
may be suAicieiit at any one time to 
continue the boil. The strength of 
the ley is often gone before tins pe¬ 
riod arrives. A short experience, 
however, with attentton, will per¬ 
fectly Inform any sngaciohs person 
with regard to this particular. The 
boilings to bgthus continued day after 
day, imttt the soap bteohfes thick, 
auaof a Mroifg coniHftende. Tdkk 


then a little vpon the fofe fliiger, 
after letting it cool a few seconds, 
press it with the thumb. If it squeese 
into a thin, hard scale, the soap is fit or 
ready for finishing: if, on the contrajy, 
it appear greasy, and stick to the 
fingers, and of a soft consistence, more 
ley intist be added ; and if this dues 
harden it, another lioil must be 

f :ivcii. iiut, in con'-cquenre of tho 
ormer scaly appearance, give the 
pan a good hearty hoil, and draw the 
fire. Tool down* w'ith two or three 
pails of ley, and in about two hours 
thereafter pump off the ley; which 
bhoiild he done at all times as clean 
as possible. This done, put in six or 
eight pails of water to the boiler, (no 
ley at finishing being nsed), set a 
brisk fire, and keep constantly stir¬ 
ring with hatid-stiirer and paddle, al¬ 
ternately, until all is melted, and be¬ 
gins to show an appearance some- 
tiling like thin liuney. Take now a 
little from a boiling part upon the 
hand-board, and oliserve, when held, 
lip, it any ley runs clearly Ironi it. 
It it do, more water must be put In, 
and the hoil continued. When, upon 
the other liami, no ley runs from the 
soap when held up slanting-wayS 
upon tho board, in this case, too 
mucli water has already lieen given. 
A little strong solution of salt must 
now he added to open it, technically 
termed cutting up ; or instead ot salt 
brine, a little sironjpf common salt and 
water; about half a pailiul may do. 
We come now to the most critical part 
of boiling, that is. the finishing of tlie 
soap : and it ought to be particularly 
attended to, that the soap be brought 
to such a state, as when held up upon 
the hand-hoard, the ley docs not run 
down fiom the soap, but is seen, as it 
were, ,jn*t starting from it. The fire 
may then be drawn away, and the 
soap declared finished; or if palm-oil 
he washed for making it of a beauti¬ 
ful colour, about 20Tbs. may be put 
into the boiler, after you discover, a* 
above, the soap to be finished : and in 
about half an hour after the oil ts put 
in, the fire may be drawn, and the 
whole allowed to stand lor forty-eight 
iiourS, when It may be cant into the 
frames^ In about three davs,' (sup¬ 
posing the frames 3(1 inehee deep), the 
whole WW Snt lip into bars. 

A Change for Pute fFktte Soap. 

The holler being fandfi pcrfeetlf 
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cleiin, put Id 10 ewt. of bMt home- 
mpttcd tallow, fno resin ia iioed in 
white soap), with 200 frallons of ley ; 
melt down with a inodiTatc lire, as 
the jroo'is noM' in hand are something 
Bimilar to milk, exf'edinGf apt to boil 
over. (Mose attoiitioii, therelore, is 
absolutely needful upon this first boil, 
whirli may be continued about two 
hours, with a moderate fire, when it 
may be drawn awoiy, and the pan al> 
lowed to settle about two hours, when 
the ley may be diawn oif. The pro- 
eess to i)e observed in this soap is ex¬ 
actly similar to the last operation. 
Two nr three boils a-riay to white 
soap may be given with great ease ; 
the ley sooner subsiding in the hoiler 
than with yellow soap, and ran he 
rieancr pumped oIF. When siiffirient 
hoils have been given, and the soap is 
arrived at pcricetioii, it will assume 
an appearance something like a enr- 
dy mass. Take then a little upon 
your fore-finger, (as before diiected), 
and it the same effert seem to attend 
it, that is, when pressed with the 
thumb it squeezes into a thin, hard, 
clear seale, and parts freely from the 
finger, the soap is ready for finishing. 
Draw the lire eool down with a few 
pails of ley, and in a short time there¬ 
after pump clean off. Set the fire, 
and add to the soap eight or ten pails 
of water, (the pail I suppose to con¬ 
tain about nine or ten English gal¬ 
lons). When this is melted, and pro¬ 
perly iiicoiporated with the soap, try, 
as formerly directed, if the ley run 
from it when held up upon the liand- 
board. If it do, more water must be put 
in. If it do not run, pr there be no ap¬ 
pearance of it, eoiitifiue boiling for a 
short wliilc longer, and then add a 
pail of salt and water prettv strong, 
mixed together; about one-tliird salt, 
and two-thirds water. Tiiis will have 
the elTcct of cutting up the pan, nr 
separating the soap and water eom- 
plctely from one another. When 
this is apparent, draw the lire; 
let it stand for half an hour, when 
the water will pump olT, bringing 
therewith most of the remaining 
alkaline Icy of the former boil. This 
1 call the first washingt and if kelp 
ley has been used in the operation, 
the propriety of this must be^eonspi- 
roous, roe the water pumped off will 
be of an exceeding dark bottle-green 
colour. The ftnislUog of white soap 


without tills precaution, is the sole 
cause of the blueness, so frequently ob¬ 
served In this article when made and 
iiroiigiit to market. The blue ley 
being pumped clean off. set again the 
lire, and put into the lioiler six or 
eisht pails of water; and wlien tho¬ 
roughly incorporated and boiled some 
time, try if the water run from the 
soap. If it do, .add water in small 
qiiaiitilies at a time, until it is ob¬ 
served not to run, but as lorinerly 
mentioned for yellow soap, to appear 
as just starting ironi the soap, in 
this case, after giving a good boil, 
and swelling the soap up in the pan 
to near the brim, draw away all the 
fire, and spread it about to die away. 
The pan is now finished, and may 
stand about twelve or fourteen hours ; 
and if the quantity be large, that is, 
two, three, or four ton, double this 
time to stand will be niiicb in favour 
of the soap, providing always that 
it can be kept very close and warm 
in the boiler. If any hinencss 
still appear, repeat the washing, 
flofore easting, I would rcrnmineiid 
the frames to have a bottom and 
lining of coarse cloth, for white soap 
only. After all is cast into the frames, 
let it be wt'll stirred, or rriitelied ; 
and it is very proper that it aNo he 
covered close up with old sheets, bass 
Hiatts, iStc. upon the top of the frame 
and soap, and allowed to cool gradu- 
iilly, and all together. In about three 
or four days (supposing, as formerly, 
the dip 30 iiielies), the coverings and 
I mines may he taken ofT, and the 
wliole cut up into surli size of bars As 
may best suit the eiistomcrs To give 
this white soap the periuine of what 
is coniinoniy called Windsor soap, a 
little of the essential oil of raraway- 
.seeris, mixed with a small portion of 
aieohol, may be incorporated with the 
soap when putting into the frame, 
stirring it in hy little at a time, so as 
to diffuse it tliroughoiit the whole 
mass. 

For making Black or Green Soft 
Soap. 

The pecnliar method pursued In 
making this soap, differs considerably 
from that of making hard soap. The 
hard has the whole of the ley totally 
extracted before finishing; soft soap, 
on the contrary, retains the whole of 
the ley used in the making; becoming,' 
with the othefmsteriabieihployediob* 
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rompniind boily, rnllpd soft soap. A few 
PKa’iiplcs will flf'sirly <‘'cplaiii tlip na- 
f»r«* ajid prartic'il iiicaiis tnadt* iiki» 
«f ill pro'hiciii^ this vi’iv u*>i’tiil soap. 
We shall now coinimMioo an ojH'ra- 
lion with !i cliarffo tin wh.it is ralleil 
J'irst Vr»ti' 7 i S’tfi Smtp, lit hartr/i. 
TIk* quaiititv ot U>y ivipiisit'.' lor 
complptioii ot this oh:ir,','c will ho about 
4011 Kalloiis ; ahoiit oiic-tliird of which 
iiiiist hi' put into till' holier ]jro\fOusti) 
any of tin* other imtiuitaN: niter- 
wards add, 2cwt. 2 (pi, 1)1 tallow, 2 
ewt. 2 qis. of hows’ lind, and 70 jfal- 
Lnis ol olive oil. Tlie li’v herein to he 
mrd is snppi)->eil lo he Innn ilun:;a- 
riaii and Kii^lish fUssev) a‘>hi*s. Tlie 
proportion is ope of t!ie I'ln^Iish to 
oitrhl ot the Mumr.irian. The partini- 
Inr moil'* ol pioceediiifr is tins: alter 
tlie ley is put in, add the tallow, and 
litfht the liip. When all th'* t.illow is 
melted, pill in the oil, and druv the 
fire a little afterward, and allow the 
pan to stand ahout two Innirs. Li^lit 
aj^aii) the fire, and add ahout twenty 
giilloiis more of the Icy. After tlii* 
pan hefrins lo hoil, add now and then 
a little more le^, lor the puipo«e of 
preventiiijf the soip Irmn hoilini? over: 
and this addin" ot h>y is to he con- 
tiiiio'd, until the soap i.s supposed to 
he ahout hall Iioiled, w'lieii it will he 
lime to try whetlier the soa^> have ijot 
too iniieli or too little ley, This ti i.il is 
' eil proviiifT, and is neeessnvv to lie 
done .sei'oral times durim; the opera¬ 
tion, and pi evioiis to the hnishiiijr- The 
nielhod ot pertormini; it istliis: pro¬ 
vide a piece ol {tiazed Dutch delph, aii'l 
also a dear clean knife; witn the knife 
take up a piece of the soap Iroin the 
pan, and if it turn whitish tlicieoii, 
and fall from it in short piec>‘s upon 
thp delt>h, it is then to he enncliided 
that too iniieh ley has heen put in ; 
lo rectify which, a little more oil must 
be added. On the contrary, it the 
Boap want ley, it will tall Ironi the 
knife in Inii;^ pieces ; in consc- 
qiience of wliioh add some mare ley. 
Wlien, however, it happens to be 
brought to perfeetion, neither want¬ 
ing more ley nor oil, but just in a 
right state, it will then be observed, 
wlien taken upon tlic knife, to stand 
the proper colour, not ropy, nor too 
white, but transparent. The fire may 
now lie drawn, the soap being pro¬ 
perly bnishQd, and ought immediately 
tv he cast into the barreUj firkiusi &c, 
'.4h8 


Remeinber always, after the BCeond 
time the fire is lighted, to keep the 
soap hulling briskly till the pan U 
neiirlv ready, when it ought to boll 
slow until finishing, ana ready to 
east. 

.>/ Charge fur Second Crown Soft 
Soap. 

28 f)ll)s. of tallow; fl2 gallons of 
whale oil; and 110 gallons of ley,— 
Put ill loo gallons of Icy with the 
tallow, and light the fire. When the 
tallow is melted add the oil, and 
draw the fire. Let all stand for two 
hours. Again light the fire, and add 
20 gallons of lev. With this the boil¬ 
ing is t‘i be continued, until the soap 
is .about halt fiuislied, when ten gal- 
Icitis more ol ley are to be added. 
During the remainder oi tiie boiling, 

add, at didereut periods, the other 
ten g.ilioiiB oi le>, which will com¬ 
pletely liiiish the .soap. See Fat. 

l■’ol• eaa dc lace, Wiegleb dircctSg 
tliat in two draclinis of the strongest 
alriihul be dissolved from six to ten 
diopH ol ii’otificd Oil ut uniher, and 
all’Tward one scruple of white soap; 
to th IS mixtiirc is then to be poured 
an ounce o! ]miu iunmoiiia, and the 
wliole well sliakeii together. 

SOAP STO\See Steatite^ 

SODA. This is foinul to be a coin- 
poiiii'l 111 o\\geii and a metallic basis 
called sndniiii; hut as it is found tliua 
coiuli.'iied, a.i'l .as it is only in tliis 
state ot coml ia.ition that it is of the 
small.’si iiiipoitaiice, it deserves to he 
sped.lily noticed. It was formerly 
called mineral alkali, as it is found in 
riiiiieral seanis ajnl crusts ; also in 
verygi-.'at ahiind.'iiice iti eeitnii lakes 

ne. ir AlcNamlri i, in IwDpl. in tlu? dry 
season, l■cl!lg hi ought tliif her liy tlie 
water uli.ch enters trom the neigh- 
houi Mig ,'iuintr> during the overflow 
of tlie Nile, and precipitated by tlio 
I'v.^portiliioi ol the sun during the dry 
season. Daidila is the impii;;>: soda 
obtained by burning tlic Salsola soda, 
and other pients near the .sea. Kelp 
is still more impure, cniitainiiig only 
a small portion ot pure alkali. It is 
obtained by burning sp.a-wep(l. For 
the purposes of commerce soda is ob¬ 
tained Ijfoin comnion salt, or muriate 
of sodal,’^ 

For thTpurposcs of experiments, we 
may obtain very pure soda by boiling 
a eulutioa of the pure carbonate in 
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half its (pcig!it of quiclc lime, and after 
subsidence docantiiig ttic clear ley, 
and after subsidence evaporating in a 
rlean iion or, siUer vessel, till the 
liquid flows quietly like oil. It must 
I lieu be p> iin-d out on a polisbcil iron 
plate, and it viill concrete into a hard 
cake, whieli iiiii^t lii- bioKeii to pieei s 
and ))iit up wiiiNt hot into a phial, 
xiiiirli must he well corked. Jf the 
cai'hoiiute ol soda be iiiijuiie, then, 
ai’tei eiiiploNina the lime and e\apo- 
rating, we ilnist digest with alcohol, 
Wiiirlk will di^'“^dve only the piiic 
soda, and wlil leave the lictciogoiie- 
inis ]),iitides. Then, !>> ibstilling oif 
the alcohol, the ^oda is obtained quite 
pure. The soda thus oMaiiicil hoiv* 
ever, only a hydrate «>1 soila, being 
lOU vud.i and tlU water. Jl soda be 
exposed to l he ,iii ,it bei'ouies pasty, hut 
it never melts into an oily liqnidi like 
potass. In tact, by absorbing catboiiic 
acid fiuni the air, it heruinc diiei.and 
passes ir.to an eilloieMrent Gaiboiiato. 
In ordei to di-tiiigii;sh sod.iliom pot- 
a.sh, we may use i.s a test the lait,ii'ir 
and, which occasions |ircc,pit,ites 
with I otash salts, liut not with those 
of soda. Sulphate of soda is \er\ 
M liiblc ill w'.ilei, blit sulphate of 
potass is veiy sp.iiHigh''O. Sod.i i- 
empliiynl in tliC iii.iiiula< tine ol l..iid 
soap, an,I of i-Iate and eioun glass, 

MIDllWl. This is llie iiiet,illie 
basis ol soda, and it is olitaiiied in 
the'time inaiiiier as potassium, and 
lias \eiy Minihir piopeili''s, it is 
lighter than w.itci, and il tin own upon 
it. it will swim on the suilaie, ellcr- 
vcjcc with gie.it Moleiice, and melt, 
reiiilcrii'g the water a solution ol 
Hoda. There aic din'ereiu coiiihnia- 
tions of sorliiiiii and o.vygeii One is 
til'* oxide, w'liieli IS coiiniioii sod.i, tli-‘ 
othei is the Olange oxide, wheie the 
oxygen is in exee-s. Theie is siiid to 
be :i sub-oxide, where time is less 
oxygen than in soda. CMoniic and 
sodiiirn unite, and loim eommnii salt. 
So'liuin coiuhiiies with suliiliiir and 
phosjilioi IIS. 1'lit ass I (I in and sodium 
readily coniliiiie, and the euiiibiiiation 
becomes lluid at a low teuiperatiiie. 

SOIL. The soil or earth in which 
vegetables gnnv, varies considerably 
in its roniposition, or in the pro]ior- 
tioiis of the ditlcruiit earths ^ which 
it consists ; and some plants'^ffi found 
to thrive best in one kind ol so{l| others 
In auotiicr. In cases where a barren 
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soil is examined with a view to its 
iiiiprovoiiieiit, it ought in all cases, if 
possible, to be cuniparod with an ex- 
tieinely tortile sod in the same iieigli- 
hoiiihood, and in a siimlar situation : 
the ditrercnce given by tiieii analyses 
would indicate the methods of eiiltiva- 
tinii, and thus (he pltiii ot iinpiuve- 
ment would tic louiidcd upon accuiatu 
srieiitiUc principles. It tlic Icitilc nuil 
euiil.niiicd a huge quantity ol sand, in 
piupoilkiii to the b,irrcii soil, the pio- 
cess ut luelioi atioii would depend sim¬ 
ply upon a supply of this substance ; 
and the nietlind would be eqinilly sin 
pie with legat'd to .soils detn iciit m 
clay Ol caicaieons matter, liitlieap- 
pliealion ol clay, s.aml, loam, inaile, 
or I'halk to binds, there arc no parli- 
cuhir cheiiiie.al principles to he ob- 
seived: but vvboii quicklime is used, 
gicat cMi'C must be taken that it is 
iiot obtained hum the magnesian 
limestone ; lor in this e,ise, as has 
been sliovvn by Mi. Tcnmuit, it is ex- 
eeedniglv injuiious to land. The mag¬ 
nesian liiuestone m,ay be distiiignished 
hoiii the Lommoii liiiiesloiiu by its 
griMtcr liardncss, and iiy I lie length 
ol time that it reqinies I'oi Its solution 
ill aenls ; and it imiy he analy/cd by 
t e piuc'sa toi cm boiiati* oi iime niid 
iiiagii—ia. \V Ill'll tiie an.ilvric,il ioiii- 
p.II jwoii indicates an excess ot vege- 
t.iblu matter as the cause ot sicnbiy, 
it mav he destioycd by much pul¬ 
verization and cxpusuiu to ail, by 
p,iiiiig and imimug, Ol the agency of 
lately nia !o quick lime. And the de¬ 
lect ol aiiiiii.il ami vcget.ilile matter 
must he siqipiicd by uniiiial or vege- 
t hie maiiiiic. The gencial iiulica- 
tioiis of leitility and baiTciniess, us 
loniid hy cliciiiii-al e.xpei iiiicnl'', must 
neeessaiily diller in ilillcifut cliiii.itcs 
and iiiidcr dillcicnt cMciiiiistances. 
'I'hc powei of soils to ab.sorh moist uiV. 
a piiiiciplc essential to their produu- 
tivenesa, ought to be iiiucli greater in 
warm and diy countries than in cold 
and moist oiios ; and the quantity of 
line aliiniinons eaith thev coiilaiii 
should be laiger. Soils likewise that 
aie situated on declivities ought to Im 
more absorbent than those iiiitha 
same climate on plains or in v.aUeys. 
The productiveness of soils must like¬ 
wise be influenced by the inituru of 
the Bub-soil, or the earthy or stony 
strata on which they rest; and Uiia 
GircuustaQce pught to be particularly 
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ttttptidpd to, !n considering their ehe* 
niical natnre, and the ^yetein of iin- 
proTCment. Thus, a sandy soil may 
owe its fertility to the power of the 
siih-soU to retain water: and an ab- 
Rorbeiit clayey soli may oecaHionally 
be prevented tiom being barren, in a 
inoi>t eliinate, bv tlie inlliience of a 
siihfitratuin ol sand or gravel. Those 
soils that are most piodiietivc of corn, 
cniilain always certain proportions of 
aliiniinous nr calcareous cait|} in a 
finely divided state, and a eertain 
quantity of vegetable or animal mat¬ 
ter. The quantity of caloareous earth i 
is, however, very various, and in some 
eases exeeedinglv small. A very fertile 
corn soil troin Oriniston, in Kasc Lo¬ 
thian, afforded in a hundred parl«, only 
eleven parts of mild calcareous earth ; 
the finely divided clay ainounted to 
forty-live parts. It lo'^t nine in de- 
roinposed animal and vegetable mat¬ 
ter, and four in water, and exliiiiitcd 
indications of a small quantity of 
phosphate of lime. Tliis soil was of 
a very lino texture, and contained 
rery lew stones or vegetable lilires. 
It is not unlikely,that its fertility was 
jn sonic measure connected with the 
pliosphate, for this auhstanco is found 
ill wheat, oats, and barley, and may be 
a part of their food. A soil from the 
low lands of Somersetshire, eclehrated 
for producing excoUrnt crops ot wheat 
and beans without inainire, was found 
to consist of one-iiirith of sand, cliietly 
silieioiis, and eight-ninths of ealcare- 
ons marie tinged with iron, and con¬ 
taining about fire parts m the hiiridrcd 
of vegetable matter. There was not de¬ 
tected in it any phosphate or sulphate 
ol lime, so tliat its fertility must have 
depended prineipallv upon Its power 
of attracting principles of vegctalile 
iioiu’ishmeiit from water and the at¬ 
mosphere. Mr. 'riliet, in some expe¬ 
riments made on the composition of 
soils at Parift, found, that a soil com¬ 
posed of three-eighths of elay, two- 
eighths of river sand, and three- 
eighths of the parings of limestone, 
was very proper for wheat. In gene¬ 
ral, bulbous roots require a soil ntiich 
more sandy, and less absorbent, than 
the grasses. A very gnod potatoc soil, 
from Varsel, In Comvrall, alForded 
■even-eights of ■lllcioiis sahd ; atid 
its absorbent power was so small, 
that IfiO pans lost only two by drying 
at 4 (Hi« Fahrenlieit. Plontd anft trees, 
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the roots of which are fibrous anA 
hard, and capable of penetrating deep 
into the cartli. will vegetate to advan¬ 
tage in almost all eomifiou soils that 
are moderately diy, and do not con¬ 
tain a very' great excess of vegetablo 
matter. The soil ii-iken from a field 
at Sliefiield-plaec, in Sussex, remark¬ 
able for piodueiiig fiourishing oaks, 
was found to oon«ist of six paitH of 
saii'i, and one part of clay and finely 
divided matter. And l()() parts ot the 
entire soil submitted to analysis, pro- 
dueid water . 3 , silex 54 , alumina SH, 
carbonate of liiiic ‘.i, oxide of iron 5 , 
dccoipposiiig veget.ihlc matter 4 , loss 
. 3 . From tlie gi eat difference of the 
causes that iiiHuencc the productive¬ 
ness of land.s, it is obvious, that hi the 
piesciit state of science, no vertaili 
system can be devised lor tlieir im¬ 
provement, independent of experi¬ 
ment ; but there are few cases, in 
wliich tlie labour of analytical trials 
will not be amply repaid by the cer¬ 
tainty with whien they denote the best 
inetliods of inelinratioii; and tliis will 
particularly happen when the defect 
of composition is found in the propor¬ 
tions of the primitive earths. In sup 
plying animal or vegetable manure, a 
temporary food only is provided lor 
plants, which is in all cases exhausted 
by means of a certain number of 
crops ; but when a soil Is rendered 
of the best possible constitution and 
texture with regard to its earthy parts, 
its tertility may be ronsidered as per¬ 
manently estahllshed. It boenmea 
capable of attracting a very largo 
portion ol vegetable nourishment from 
tlie attiiospherc, and of producing its 
crops with comparatively little labour 
and expense. 

ytnniysia of Soih —^'fhe instru¬ 
ments required for the analysis of soils 
are few, and but little expensive. 
Tliey are a balance capable of con¬ 
taining a quarter of a pound of com¬ 
mon soil, and rapahle of turning, when 
loaded with a grain ; a set of weights 
from a qua'ter of a pound troy to g 
grain ; a wire sieve, sufflciently coarse 
to admit a mustard-seed througli its 
apertures; an Argand lamp and 
stand ; some glass bottles ; Hessian 
crucibles ; porcelain. Or queen’s ward 
evaporating basins; a Wedgewood 
pestle moitar; some filtros, made 
6 f half fi sheet of blotting-paper, 
folded io as to contain a ^int bt 



Hquidj and greased at the edges; a 
hone knife, and an apparatus lor col¬ 
lecting and meaHuiing aeriform diiids. 
The chemical substances or reagents 
required for oeparatint; the constitu¬ 
ent part** of the soil, hare, fur the 
iiiost part, been inentiuiied before: 
thev are muriatic acid fspirit of salt), 
sulpimric acid, pure volatile alkali 
diosolved in water, solution of priis- 
siate of potash and iron, suci’inate of 
amiuonia, soap ley, or solution ot 
putassa, solutions of carbonate of am- 
uioiiia, i>l muriate of ammonia, of 
neutral curhouatc of potash, and ni¬ 
trate of aniinoiiiac. fjoils, wiien eol. 
lected, it they rainiot lie iinniediately 
examined, should bo prcseived in 
plnals quite filled with them, and 
closed with ground glass stoppers. 
The quantity of soil must convenient 
fur a pel leet analysis, is from two to 
lour hundred grains. It should be 
collected in dry weather, and exposed 
to the atimisphere till it becames dry 
to the touch. It is of importance tliat 
tlio speeitic gravity of a soil should be 
known, as it alfoids aii indication of 
the quantity of animal and vegetable 
matter it contains; these substances 
being always most abundant in tiic 
ligliter soils. The other physical uiu- 
perlies of soils should likewise be ex- 
aniiiied before the analysis is made, 
as tlicy denote, to a ci'itain extent, 
their composition, and serve as guides 
in directing the expennieiits. Thus, 
silicious soils arc genet alh rough to 
the touch, and scratch glass when 
tubbed upon it; ferruginous soils arc 
of ^ red or yellow colour; aud calca¬ 
reous soils are soft. 

1 . Soils, tliuiigh as diy as they can 
be made by eontiniied exposure to air, 
in all cases still contain a consider¬ 
able quantity of water, which adheres 
with great obstiiiaey to the eartlis and 
animal and vegetable matter, aud can 
only b«> driven elf Iroiii llicm by a con¬ 
siderable degree of heat. The first 
process ot analysis is, to free the 

{ :ivcn weight of soil from as much of 
his water as possible, without in 
other resiiccts aixecting its composi¬ 
tion ; and this may be done by heat¬ 
ing it for ton or twelve minutes over 
ail Argand lamp, iu a basin of 
porcelain, to a temperature gqual to 
3 ptt Fahrenheit; and if a thttniome- 
ter is not used, the proper de^e may 
be eaaiiy ascertained by keeping a 


piece of wood in contact with the 
bottom of the dish ; as long as the 
colour of the wood remains unaltered, 
the heat is not too high ; but when 
the wood begins to be charred, the 
process must he stopped. A small 
quantity of water will perhaps re¬ 
main ill the soil even alter this opo- 
ratioii, but it always affords useful 
comparative results ; and if a higher 
temperature were employed, the vege¬ 
table gr animal iiiatler would undergo 
deLompositiuii, and in cuiiscquenec 
tlie experiment be wholly unsatisfac¬ 
tory*. The loss of weight in the pro¬ 
cess should be earetiilly noted, and 
when in lour huudred grains of soil 
it reaches as liigli as 50 , the soil may 
be considered as in the gieatest de¬ 
gree absorbent, and retentive of wa- 
tei, and w'ill generally be found to 
contain much vegetable or animal 
matter, or a large proportion of alu- 
innious earth. When the loss is only 
from 20 to 10, the land may be conei- 
dered as only slightly absorbent and 
retentive, and silicious eailh probably 
forms the greatest part ot it. 

2 . None of the louse stones, gravel, 
or large vegetable libies, should be 
divided from the pure soil till after 
tlio water is drawn off; for these 
bodies are themselves often highly 
absorbent and retentive, and in con¬ 
sequence iiiilneiicc the feitility of the 
land. The next process, however, 
after that of heating, should be their 
separation, which may be easily ac¬ 
complished by the sieve, after the soil 
has been gentlv bruised iu a mortar. 
'I'he weights ot the vegetable fibres 
or wo«id, and of the gravel aud stones, 
should be separately noted down, and 
the imtiiie of the last ascertained ; 
if calcareous, tlicy will effervesce with 
acids ; if silicious, they will lie sufli- 
cicnlly hard to seiateh glass ; and if 
of the common aluminous clas!* of 
stones, they will be suit, easilv cut 
with a knitc, and incapable of effer¬ 
vescing with acids. 

3 . The greater niiinbcr of soils, be¬ 
sides gravel and stones, contain larger 
or smaller proportions of sand of dif¬ 
ferent degrees of linencss ; and it is a 
necessary operation, the next in the 
process of analysis, to detach them 
from the parts in a state of more 
minute division, such as clay, loam, 
marie, vegetable and animal matter, 
and tho matter eoluble in water. Thin 
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Itiay lie effected in a way Hiiffiolcntly . 
accurate, l)y boiling the koil in three > 
or lour tiinCH itsi weight ol water ; 
an<l when tlie testurc of the s-oil ia 
hrukei) down, and the walei eonl, by 
agitating the jiarts tugetlier, and tlieii 
'•iiiletiiig Ihein to veti. In tliia case, 
tlie coaise sand w.ll generally se|i:i- 
rate in n itiiniite, and the liner in two 
nr tliree nnnuTcH, v. InUl tlie higlily 
flhiilcd cartliy, annnal, or regeta-1e 
nintter, will leiiiaiii iii a state rt rue* 
ehanical sus|ier>''ioii lor a iiiiieh longer 
tinie ; so that liy | nniirig the water 
lioin the 1 tiltiiin ol the 1e^'■el, alter 
oiie,twn, Ol tliiee inii’iili's, the '’•iiiii 
will he <-e]).ii.iteii irom ||u> 

ollur '-uh'iaiiee-.w liH ii, will the wa- 
t(‘i containiiig till in. niii'^t le goiiied 
inlii a •litre, aii<l a!t't t)ie v ater has 
]ias.seil tliiongli, eolleete I, dneii, and 
w'l iiTlied. 'i'lie sand tniist liMwise l e 
W'Oigtied. and the lesjieetiie tjiinnli- 
ties iiuted diiwn. 'I'he w ileroj lixi- 
vi.xtioo must he pieserved, .is it m>i1 ! 
he fdiiinl to eoiit.iiii the s-.lim* and 
snlulile aiiiiiial oi v- getalile matters 
il aii> e\ist in tin’ si ij. 

I. Itv the innec’s ot wasliing and 
1 'dtiatuiii, the soil is serial ated intn 
tno fioitioii', the iinist ]m|>ortai.' of 
whii’ii i’l gciieiallv the liiuIv di\nled 
iiMttei. A iiiinnie aiiu'i\sis of the 
sand IS s.'Mom or never i eressarj, 
and Its naliiie ni.iy he detected in the 
saior manlier as io:it ol the stones or | 
jiiiiel. III always either xiliceoiis 
s.iiid I r ealcKieoiis s:iiid,iii a nnvtnrc 
ol holh. If it consist -wliollv of cai- 
I oiiate of lime, it mil he i.ipidly so- 
hiLde in nniiiatic aeid, with eileives- 
eenct: lint if it consist partly of this 
suhst.ime, and paitly ol siliceous 
matler, the respciiiM* (jnantitiesi may 
be asci’rt.tim'd iiV weighing the lesi- 
duiim .ill r the’nelioti ot tie and, 
wliicli must be apilied till the mix¬ 
ture ha.s aerjiilreii a sour ta^te, and 
has I’caaed to elleivcsce. 'I’his rcsi- 
flmini is t e siliceous pari: it must be 
wasliei), dried, siinl la .ited stiongly in 
a crneihli'; tlie dillcrencc iietw’Veii 
the weight of it and the weieht ol 
the w hole, mdicntcs the proportion ol 
eulci.roor.A sand. 

5 . M'he luiely divided aiatter of the 
soil is usually \ery eompound in its 
it sometimes eontaiiis all the 
four primitive earths of soils as well 
as ammal and vegelHlde rnattbr ; and 
to aa^oitain the propofttons of these 
492 


witli tolerable accuracy is the mosfc 
diificiilt part of the subject. The first 
process to be performed in this part 
o', tiic Hiialysis, is the exposure ot the 
line matter ol tiie «oil to the action of 
muriatic acid, Thi- suhstanee should 
h(’ poured upnn the earthy matter in 
.111 evapnrating tiasin, in a quantity 
equal to twice the neiiMit of the 
eatllsv matter ; hut diluted with 
douhlc its Nolun'e of waiei. The 
, nnxtuie s]i(iiilrl he oiten stir.ed, anil 
snifeicd to remain for an lioiir, nr an 
hnnr and a half, heiore it is e\a- 
. uiiii'’ 1 . If any laihonate of lime or 
ol in.igne'ia omsI i:) the soil, they 
w'lll Im\c lici r di-s( ivcd in tins lime 
hv tlie acid, wlinli sonietin'ps takes 
lip likewise a littii oxide ot non ; Imt 
, M’ly scldum iini alumina. The tiuid 
i slioiilil l't> piis'.cd tliioiigh a liltrc : 

, the soliil 111,liter colleited, w'ashecl 
I with i.iiii water, dried at a moderate 
I hi at, and weiulied. Its hiss will de- 
I note tli:; qiiuntity ot solid matter 
It.iken up. '1 he wmliings must he 
. :>dilcil til till' soli.tiiiii, uhieli if not 
j soui to the taste, must he made so 
liv the adihtiiiii ol Iresh acid, when a 
little sohiiioii ot |iiis<.uite ot po- 
tasKa and iron must he ini.xed with 
the whole. It a blue precipitate 
occurs, it denotes the presence of 
oMile ot iioii, and the solution of the 
piussi.ite must lie dtO]i|ied lu till no 
laither ellcct is produced. To as- 
ceitain its quantity, it must be col¬ 
li eted in the s;iiii(> nfiauner as other 
solid ]irecipilates, and heated red; 
the lemi.t is oxide of iron, which 
may be mixed w it h a little oxide of 
maiigaiiesum. Into the fiuid treed 
Irom oxide of iron, a polution of 
ueittrnlirecLr-ihoiinte of pnta&h must 
he poured till all ellevvescence eea“Ci 
in It, and till its t.iste ami Pinell indi¬ 
cate a ennsidcrah'e excess oi alkaline 
salt. Tliu piecii itate that lulls down 
is carbonate ot lime ; it niupt he col¬ 
lected on the liltre, and dried at a 
heat helow that of redness, 'i'he le- 
iiiaining fluid mnat he ,boiled for a 
quarter of an hour, when the mag¬ 
nesia, if any e.xist, will be jirecipitated 
irom iticoinbii.cd with eaihoiiiu acid, 
and iU quantity Ik bi be ascei tamed 
in the pame maimer as that oi the 
raibonatc ut hme. 11 any minute 
pioportlon ot alumina should, ironi 
peculiar civcuitist.iiices, be dissolved 
by the acid, it will be found in the 
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precipitate with the carbonate of 
liiiie. and it may be bcparated from it 
by bulling it for a lew minutes with 
soap lye, buffieient to cover the solid 
nijitter ; thin substance dissolves alii- 
niina, without aeliii^ upon caihoiiate 
of lime. Shnul'i the finely divi'l<‘d 
soil lio suQu'ientl) ealrareous to eii'er- 
vesee very •'troiifcly with acids, a very 
sitiiple mellind may be a<lo]ited lor 
aseeiiaiiiiiig the quantity of carbonate 
ol lime, and one siifiieieiitly aceurato 
in all coimiion eases. Oarboiiate of 
lime, in all its states, eontiiins a ile- 
terniiiisite pro]>ortioii ot caibonie arid. 
T. e. nearly 43 per eenl., so lliat when 
tlie quantity of this elastic lliiid, I'lven 
ojit by any soil during The solulioii of 
it.s calcareous matter in an aeid is 
known, either in wei|tht or iiie.isure, 
tlie quaiiliiY of carbonate ot l-meinay 
be eubily discovered. Wlieii the inai- 
eess by iliminution of weiirlit is em¬ 
ployed, two paits of the acid, and one 
part ot llie matter of the soil, nuist he 
weighed in two separate bottles, and 
very slowly mixed together till the 
elFeivc-sreiiee ceases; the diffeienee 
between tlieir weight before and alter 
the experiment, denotes the quantity 
of rarbonic acid lost: ior every four 
grains and a quarter of W'hivh, ten 
grains of carbonate ui liiiie must be 
estimated. 

6 . After the calcareous paits of the 
soil has been acted upon by iriiirintic 
aeid, the next process is to ascertain 
the quantity of finely divided iiisoln- 
ble animal and vegetable matter that 
it contains. This may be dune with 
SHtheient piceision, by* strongly ignit- 
ing it ill a crucible over a common 
fire till no blaeknc^s remains in the 
mass. Tt should be often stirred witli 
u metallic rod, so as to expose new 
surfaces continually to the air; the 
loss of weight that it undergoes de¬ 
notes the quantity of the suhstaiice 
that it contains destructiide by fire 
and air. It is not possible, without 
very refined and difficult oxpciiiuents, 
to ascertain whether this substance 
is wholly animal or vegetable matter, 
or a mixture ol both. When the binell 
omitted during the incineration is 
similar to that of burnt leathers, it is 
aceitain indication of some substance 
either aninia', or .analogous to animal 
aiattcr; and a copious blue flame at 
the time of ignition, almost always 
denotes a considerable proportion of 


vegetable matter. Tii eases when it ia 
necessary that the experiment should, 
bo very quickly performed, the de« 
struction of the decomposable sub¬ 
stances may be assisted by the agency 
of nitrate of ammoniac, which at the 
tunc of ignition may be thiown gra¬ 
dually upon the heated mass in the 
quantitv of twenty grains for every 
tiuiulred of residual soil. It accele¬ 
rates the dissipation of the animal 
and viPgetable matter, which it causes 
to be converted into elastic fluids; 
and it is itself at the same time dc- 
i'oni|:oscd and lust. 

/. The substances remaining after 
tlie destruction of the vegetable and 
niiimal iTi.attcr, arc geiici'nlly minute 
|•nltic‘les ol earlliy matter, coiitaliiing 
u^uuMy ahimiiia and silica, witli cum- 
I'lncd uxide of iron, or of maiiga- 

IICSUlll. 

Tsi separate these fiom each other, 
the solid matter should be boiled for 
Iwo or three hours with suiphiiric 
acid, diluted witli four times its 
wciglit ol water ; the quantity of the 
acid should be regulated by the (|uaii- 
titv of solid residuum to he acted on, 
allowing for cvciy hundred grains, 
two dracliinc, or one hundred and 
tiventy gi>aiiis of neid. The substance 
remaining after the action of the acid 
in.iy he considered as siliceoiis; and 
It must be sepanated and its weight 
ascertained, after washing and di-yiiig 
ill the usual manner. The uhiiiiina 
and the oxide of iron and uiangane- 
siim (if any exist) are all dissolved 
hy the sulphuric acid; tlie> may be 
separated oy succinate of ainmoriia, 
added to excess; whieb throws down 
tlio oxide of iron, and by soap lye, 
wbii'li will dissolve the alumina, hut 
not the oxide of manganesuin; the, 
weights of the oxides ascertained * 
alter they have been heated to redness 
will denote their quantitieo. Should 
any magnesia and lime have eseaped 
sulntion in the muriatic acid, they 
will be found in the siilplioric arid; 
this, however, is rarely the ca^e; but 
the process for detecting them, and 
asccitainiiig their quantities, is the 
same in both instances. The methoil 
of analysis by sulphuric acid ix suRi. 
cicntly'precise for all usiiiil vxpcii- 
meiits ; but if very groat accuracy he 
•an ohject, dry carhuiiate of potassa 
must be employed as the agent, and 
the residuum of the incineratton (6) 
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mii^t bo hoatod red for half an hour, 
with four times its weight of this 
substance, in a criiriblc of silver, or 
of well bilked porcelain. The mass 
obtained must bo dissolved in niu- 
riativ arid, and the solution evaeo- 
rated till it is nearly solid; distilled 
water mu*t then be added, by whirl) 
the oxide of iron and all the earths, 
except silica, will he dissolved in 
eoinbiiiatioii as muriates. Tin* silic a, 
(liter the usual pi'neess of Ilxii^atiuii, 
must lie heated red ; the other siih- 
stanres inay lie sop.ir.ited in the s.tine 
manlier us liom the miinatii' and 
sulphurie solutions. This pTorj'*s is 
the one usually emploved liy rliemieai 
p|jiltisO|dirMS tor the anal) sis of stones. 

H. Il any saline matter, or soliilde 
yeget.ihle or aninial ni.iltei is i,iis. 
peeted in the soil, it will he found in 
the water of ii\i\i:itioii Used lor sepa¬ 
rating the sand. 

This water mii*t lie evapnratr*il to 
dryness in a pi.iper d^-h, at a lieat 
below Us boiliiur point It the solid 
matter ohtuiiied is oi a brown roloni' 
and iiillaiiiinahle, it may be rooaider'Ml 
as iiartly vegetable extiact. If its 
smell, when exposed to heat, he like 
that ol hill III feiilhers, it conraiii- 
iinimai or annii.iiiiniis matter; it ic 
he whit •, irystsilliiie, and not desfrue- 
tible hv heat, It may he coiisl'lered a- 
prinnpally saline nutter; tlie natiiie 
lit whir'i inav In* known by tin; tests 
deseriiied, p. 

i>. Should sulphate or phosphate of 
lime he simpeeted in tlie entire soil, 
tlio deteetlon oi them rei|uires a par¬ 
ticular process upon it. A given 
weight ot it, for Instance, four Imii- 
dred gr.iins, niiist he heated red lor 
half an lioiir in a crneilile, inix<'d 
with one-tliird ot powdereil ohnreoal. 
*riie niixlure must be boiled for a 
qiiarloi of an hour, in a half pint ot 
water, and tlie lliiid collected through 
tlie lilt re, and exposed lor some days 
to t!ie atmosphere In an open vessel. 
If any iiotahie ijiiniitUv of sulphate 
of liiu' (tfvpsum) existed in the soii, a 
white precipitate will giadually lorin 
In tlie fluid, and the w'eiglit of 'it will 
indicate the proportion. Pliosphate 
of dime (if any exist) may be sepa¬ 
rated from the soli after the process 
lor gypsum. Muriatic acid mu>t be 
digested upon the soil, in quantity 
more than suflieiciit tii saturate the 
■olublc eaiths ; the solution must be 
4D1 


evaporated, and water poured iipoh 
the solid matter. Tiiis fluid will 
dissolve the eompounds of earths 
with tlie innrintic and, and leave the 
pliosphate of lime untouched. 

10. When tlie examinatioii of .a soil 
is completed, the piodiiets tilioiild hi; 
numerically ana-ged, and their 
quantities added tugetlier, and it they 
nearly eiiuai the ontrinal ijiiantitv «f 
soil, the armlysis niav he coiisitlered 
as aecui.ite. It must, houeiei, he 
noticed, that when idnisphale or snl- 
phatp i»f lime are discovered hv the 
iMdcpMideiit process just descrilied, 
(1)>, a correction must lu* made for 
the general process, hv sulitr.ictliig a 
Slim ei|ual to tlieii wei^'id iiom the 
f|ii‘intit\ of carlmiiate of lime, ob¬ 
tained liA prceipit.itioii from tlie mu¬ 
riatic acid. 

In arr.iiiging the piodnets, tlie form 
should be III the order of tin* eximii- 
meiits by wliiidi the\ Avere procuied. 
Tims, sii n. Daw o'ltaiiied from dOO 
giaiiis of a good »ilici‘ons soihIa soil 

Irmii a iiop garden iieui Tmihiidge, 

Keiit— 

(•rs. 

Df Avatcr of ahsorjitioii - 1!) 

Df loose jind grave!) 

p’iiicipally Siliceous f ** 

<)t iimlecompouiideil vegetablei 
Iilires 5 

Of line siii,'Polls sand - - - :?jy 

Of nriuitelr <livided imitf er sep.'i- 
r.Ued liA ngit.'itioii and liltiMtion, 


aim ciiKsistiiig of— 
flai lioiiar,-' ol ii.ne 19 

(lariionate of muLuiesia - 3 

-llatt'T destntcfihie luO 
heat, principally vege-v 15 
tiihle 3 

Silica ... 21 

Alumina .... I,‘I 
Oxiie of iron ... 6 

Soluble inatti'v, priiicl-l 
pally eoiuiiion ca,t and > 3 

vegetable extract S 
Gypsum .... 2 

— 81 

Amount of all tho products - .3/9 
L088 ----- 21 


Tlie iosa in this analysis is not more 
than usually occurs, and it depends 
upon the impossibility of collecting 
the whole quantities of the dilTerenC 
procIpltateA; and upon the presenen 
of more moisture than is aceouiited 
for in the water of absorptloiij and 
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Krhich is lost in tho diilorciit procossps. 
Wlien tb(‘ 1 ‘xpcriinciitt'r is lircoim* 
acquainted with the use of the diiTe- 
rents, the propertien of tl)p reapeiilSj 
and the relations hotween the external 
and t'lii'inionl iiualitips ot soils, he 
will seldom liiid it necessary to per¬ 
form, in any one t-iise, all the pro- 
ppHses tliat have been descrii)ed. 
When his soil, lor inslaiioo, eontaiiis 
no notable proportion ol calraroous 
matter, the artion of the niuiiatiL- 
aeid (7) may lie omitted. In exa- 
ininiiii; peat soils, he will piincipally 
have to attend to the operation by fire 
and air (S); and in the analysis ot 
ehnlks and loams, he will oUeii be 
able to omit the experimenr by Milphu- 
rie aeid (9). A ^ood turnip sod troin 
llnlkham, N'oriolk, alfonied me einht 
]iarts nut ot nine silieenus sand ; and 
iliC finely divided matter consisted— 

Of earhoimlc of lime - (>3 

— Siliea . - - hfi 

— aliiinina • - • 11 

— oxide ol iron - .‘1 

SOLDEllS, and SOLDEKING. 

Holders consist meieiy of simple oi 
mixed metals, I>> which alone iiictal- 
lie bodies can be tilnily united with 
each other. In this respect it is a 
general rule, that the solder should 
always be easier of lu«ion than the 
metal intended to he soldered hy it: 
next to this, care must also he taken, 
thatthc solder he. as t;ir hh is possible, 
ot the same colour with the metal 
that is tube sohleied. Koi the simple 
(loldeis, each el the metals may be j 
used according to the iiaTine ol that 
whieli is to he soldeied. For fine 
steel, copjiei, and brass work, gold 
and silver ina\ he eiiifdoyed. In the 
laige uiiy, however, iron is soldered 
with (oppei, and copper and brass 
with tin. The most usual soldcis are 
the compound, w Inch are distinguished 
into two principal el'issee, viz. haul 
and suit sohiers. Tlie bard soldeis 
aie ductile, will bear baniinering, and 
are commonly prcpaied of the same 
metal with that which is to he sol¬ 
dered, M’lth the uddilion of some 
other, by which a greater dcgiee ol 
I'uaibilily is ohtaini'd, though the ad¬ 
dition is not always reipiired to be 
itself easier of fusion. Under this 
licnd comes the hard solder for gold, 
whicli is pn>pared fioui gold and 
gilver, or gold and copper, or gold, 
pilver and copper. The bgrd solder 


for silver is prepared from equal parts 
ot siUer and brass, but made easier 
ol fusion by the admi.x'tiire of a 
sixteenth part of zinc. The bard sol¬ 
der lor brass is obtuiiied Iroin brass 
mixed with a sixth, or an eighth, or 
even one hall of zinc, which may also 
l»e used lor the hiirii solder ot copper. 
It sold in the shops in a eraiiU- 
lated form, under the name ol spelter- 
solder. The soft siildeis melt ea<iiy. 
hut At p'lrllv brittle, ami tbeTeioro 
cannot be haiiiinereil. Ol tliis kind 
are the following mixtiirrs ‘.—-tin and 
lead in equal parts ; of still Cia^ier 
lusioii is that cousisting of bismuth, 
tin and lead, equal paits : 1 or 2 
parts of bismuth ol tin and lead, 
each I part. In the operatioii of sol¬ 
dering, the snrlaces of the metal 
intended to be joined must be made 
very clean, and applied to each otlier. 
It is iiminl to secure tbem by a liga¬ 
ture ot iron wiie, or other similar 
contrivance. The sohb'r is laifl ufion 
the joint, together with sal aminoniun 
or borax, nr common glass, at-c tiding 
to the degree ol heat intended. These 
additions defend the inelal Iruin oxi 
ilation. Glu’/ieis use resin; and 
pilch IS (umetiineB employed, Tin-loil 
applied between the joints of line 
brass woik, fust wetted with a stiong 
solution of 8 il ammoniac, makes an 
excellent juncture, caie being taken 
to avoid too much heat, 

SOLIDS and SOldDlTY. See 
Cafortc and (}ry«tall%zalion. 

SOLUTION. See 8aU, Crptlalii- 
sattoH, and Attradion. 

SOMiMITE. iiepheline. 

son HATES, compoiindi of sorbir, 
or mnhe acid, with llic aalihablo 
bases. 

SOnUTC ACID, an acid «nppo 8 cd 
to be found in the aorbus aucupaila 
or nioiiMtain abh. 'Jhe malic aeid 
and soibic acid are considered to be 
the same. 

SOHY, sulphate of iron. 

SPAR (Fluor). See Fluor. 

SPA H PONDERO US. See Heavy 
Spar. 

SPARRY ANHYDRITE, or 
CUBE-SPAR, a species of prismatic 
gypsum, consistini', accoiding to Kla¬ 
proth, of hulphuric acid hh, lime 
41*75, muriate of soda 1 . 

SPARRY IRON, carbonate of 
iron, consisting, aceonling to Kla¬ 
proth* of 36 carbonic acid* oxide 
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«f iron, oxide of manganese 3*5, 

lime l-l». 

SPBCIFIC GRAVITY, the rela- 
tivi' weiifht of equal purtinns of diiTe- 
riMit kinds of matter. For lluids .'ind 
solids, the eoniinon ><tandard of rele- 
reiirc is ])ure distilled ivater at (120 
Fahrenheit, of whieh a nibic loot 
will weigh 1000 ounce**. The spenhc 
gravity of water is called 1, or lUlKt. 
TAiILK OF IIIK HrKdKIC GH<iVIllKS 
OF Divfkrknt UuD 1 £s.* 
Metals. 

Antimony, crude 

■ ■ — -glass of 

-luulteii 


Arsenic, glass ul, natural - 
• inulteii • 

• - — native orpiinent 

Bismuth, iiiolten 

- native 

- me of, in plumes - 

Brass, cast, not iKUiiiiieied - 

-(lirin, wiie*rlrawii 

-— cast, common 

Cohiilt, nioilcn 

-blue irlasB of - 

<!o|)])er, imt Laiiiincicd 
— —' - tlie s.ime wire-drawn 

-ore ul .-olt e(>|ij'ci, or 

lldtlll ll \ eidiy;! cM'^e 
Col.l, I 111 , 111 21 eaic.ts, 
incite I, blit mil linmi'ei ed 

-tlie s.LiMe haiiiiiicred 

Paiisiiiii standard, 22 


carats, not haniniercd 

-the H.ime haiiiiiiered - 

-guinea of (>eo. If. - 

-guinea of IJco. III. - 

-Spanish goid coin 

-Holland (liicats 

tiinkct stanilanly SO 


car .its,nut h.iniinered 

the siiiiie iianiineiod- 


Iron, cast 

*- liar, cither hardened 

or not - - - - 

Steel, neither teniiicred nor 
hardened - . - 

—— hardened, hut not tem- 

pcied . - - - 

——- tempered and hardened 

-ditto, not liaideiied 

Iron, ore prismatic 
—— ditto, specular 

— ditto, lenticular 
Lead, molten 

-ore of, cubic 

- ■ ■ ditto, horned 

—— ore of black lead 
•w— ditto, white lt;a4 * 
496 


4-064 

4-5)46 

6-702 

.5-703 

6- 452 
0 H2;i 
;»-()20 
4-;i7i 
^-396 

.s-.5n 

7- si-2 
2 (II 
77 
f<-h7H 

.'J-.V 

19-25S 

iy-302 

17-486 
177)8!) 
17‘I50 
17 020 
17’0.'»5 
iy:i52 

15*7()!) 

i.>77.> 

7-207 

7*788 

7-83.3 

X 7'840 
7-81S 
7-816 
7*3.51 
5*218 
S'012 
11*352 
7*.587 
6*072 
6-74S 
4*059 


Lead, ore of, vitreous' 

-- ditto, red lead 

-ditto, saturnite 

Manganese, strmteil 
— metallic 


Molybdena 
iilei cury, solid or congealed 

-fluent 

-natural oxide of 

-piccipitate. per se 

-ireciidtate, red 

-- brown rinn-abav 

red ciniiiibiiv 


j\ ii kcl, molten 

-ore of, railed kiipfer 

nickel ot Saxe 

-kiipfcrnickol of Bo 

hcinia . - _ 

Plat ilia, crude, in grains 

- piirilicd, not hnm 


iiicrcd 

-hammered 

-ditto, Mirc-drawn 

-ditto, rolli'd 

Silvei, VI) gill, 12 deniers 
liiii’, not liaininered 
-ditto, liainmcicd 


-I‘i)ii« stiiiirlard 

-sliilling ot (,'ei>. 11. 

-*hiliiiigoi Geo. Ul. 

-Fii'i>i*li coin 

'rill, pure loini^l), melted 
and not liaideiied 

-the same iiardeiied 

-ot* M.alaia-n, not har 

dciicd - - . 

-the same lianlciiod 

-ore ot. red 

-oi e ol, black 

-ore nl, white 

'riingsten 
I'raniiim 
Wollram 
Zinc, molten 

1‘rrcious Stones. 
Beryl, oi aqiiii-inarine, ori 
entul ... 
ditto, urciileiital 


Cliiysnlite, of the fewellers 

— - oi Biazil 

Crystal, pure rock of Mada* 
gascar 

-of Brazil 

-Eiiiopcan 

-rose-coloured 

-- yellow 

--violet, or amcthy&t 

-white amethyst 

- - Cai-thngeiiia'ii 

Mack 


Diamond, white oriental 


6*027 

5*92.5 

4-7.56 

6-8.50 

4-7:)8 

1.5-6.32 

13-.568 

9-23U 

10*871 

8*399 

10*218 

6-902 

7*S07 

6*618 


6*607 

15*602 

19*.500 
20-.337 
21 *042 
22-U(;» 


10 744 
10*511 
10*175 
10*1100 
10-534 
10 108 

7*291 

7*299 

7*296 

7*307 

6*!I3.5 

6-901 

6- 05)8 
n-oon 
6*440 

7- 119 
7*191 


3‘.549 

2-723 

2-7S2 

2-692 


2-6.53 

2*6.53 

2-655 

2*670 

2*654 

2*654 

2-651 

2-657 

2-654 

3*521 




8PE 


Diamond, rosc-colaurcd, orl 
ontal ... 

-orango, ditto 

-gievii, ditto 

-lihif, ditto 

-Itra^iliaii 

———— yellow 
EiJii'ral)! of Pom 
(iaiiietol lioheuiia 
- of Syiia 

— --doilecaotiral 

-\ ulu.niie, 24 f.icca 

(I'iraxol 

liyaciiith, ooimnon ' 

Jargon ot ('cylon 
Quartz, cvystallized 

-in the mass 

-Iirowii rrystallizcd 

-Ii agile - 

- nulky 

— — fat, or greasy 

lliiby, oiientnl 

-spilK'll 

-ball ns 

-Jlrazili.'in 

Sapphire, oriental 

-ditto, white 

- of Pll\H 

-— liruzilian 

Spar, w'liite spaikliiig 

—— red, ditto 

-- green, ditto 

-- blue spaikling 

-- green and white, ditto 

-traiwpareiit, ditto 

adniii.iiitiiie 


Topaz, oriental 

- pi-t-iohin, ditto 

- Hiaziliaii 

--of Saxe 

- white, ditto 

- verniilion 

Siftceuus Stones. 
Agate, oriental 

- onyx - - - 

- ■ eloiidy 

-speekled - 

■-veined 

-staini'd 

Chalccdoii), common - 

-ti alls parent 

- - veiueil 

-reddish 

— hlueish 

-onyx 

Cornelian, pale 

-speckled 

. veined 

. onyx - 

-—■ stalactite 

simple 

497 


3-531 

3*ri25 

3- l4t 
:i-:i.i9 

2775 

4- 18'J 
4-tMM) 

2- Jfi8 
4-000 

3- 687 

4- 110 

2 - 6 :»r» 

2-<;'i7 

2-617 

2-640 

2 - 6 r )2 

2- 646 
4-:?h.'l 

3- 760 
3-616 
3-531 
3-994 

3- 991 

4- 677 
3-131 
2-595 
2*138 

2-704 

2- 693 

3- 105 

2- 561 

;j-S73 

4- 011 
4-061 

3- 5;i6 
;i-561 

3- 554 

4- 2;;o 

2-590 

2-638 

2-6-25 

2-607 

2-667 

2-632 

2-616 

2-661 

2-606 

2-665 

2-581 

2-615 

2-030 

2-612 

2-623 

2623 

.2-598 

2-613 


Corundum 
rimt, wliilc 

-hlaek - 

-- veined 

-Kgypti-in 

•lade, Avhite - 


- gieiMi 
oIi\c 


Jasper, clear groeii 

- hunviiish green 

-red - 

-•blown 

-- yellow 

- violet 

-— eloiidv 

- \eiiieiL 

-onyx - 

- red and yellow 

bloody 


Ony X 

Opal .... 
Peail. \irgin, oriental - 
onvx 

ol Jteiincs 
English 
veined 
stained 


Pebble 


Piasintri 
Sardonyx, pure 
pale 


Srborl, 

dral 


- speckled 

■ veined - 

■ onyx 
> blackish 
black jnisinatic hexae 


octaedral - 
toninialine of Ceylon 
aiilnine |ia..>f-iltes 
iiia/ilian emerald 
I'liinloiin 
paving 

-entlcr’s 

- guild 

Various Stones, Earths 
Alabaster, 01 ioutul white 
— — —■ ditto, seml-trans 


Stone, 


rent - 


■ yellow 

-stained brown 

——— veined 

-of Piedmont 

-of AlaJta - 

--Spanish saline 

-of Valencia 

-of Malaga 

Aliimine ... 
Ambet, yellow transparent 
Atnbergris ... 
Amianthus, long . • 

■ — ■■■ ■ ehurt - 


3-000 
2-594 
2-.>82 
2-612 
2-56o 
2-»5« 
2 966 
2 98.-I 
2-539 
2-681 

2 - 6 '»l 
2-710 
2711 
2-735 
2 696 
2-816 
2-750 
2-628 
2-376 
2 114 
2 684 
2-661 
2-654 
2-669 
2-612 
2-587 
2-581 
2-663 
2-606 
2-621 
2.595 

2- 595 
2-628 

3- .364 
3-226 
3-054 
2 923 
3-156 
3-2S6 
2-116 
2-111 
2-134 




2-738 


pa- 


2-762 

2-699 

2-714 

2-691 

2-693 

2-699 

2-713 

2-638 

2 - 8/6 

2-000 

1- 078 
-926 
-909 

2- 313 







CHEMISTRY 


jl«t»P9l09, ripe - . . 

-starry - - - 

JJiiiyti‘9 - _ . - 

frnm Giaiit’n Causeway 
liitinnen, ui Judea 
Jlrii-k ..... 
Chalk, Spanish ... 

-ruarse Briaufon 

-Biitish . . - 

Fluoi s])ar .... 
CyiKiim, npaque 

- aeini-transpaient - ♦ 

-line ditto 

-viionihoidal - 

— — fliltd, 1(1 fares 

— ' cniicifuini rijstallizcd 

Clash, ijieeii ... 

-wliite .... 

--Imltle .... 

- — Leith Cl ystal 

-Huid -" - 

Ciaiiite, i.*(l Mjfvptian - 

--ot Italiieck - 

Jlone, V. lute razor 
Liifds iieidiriticiis 

— - la/aih .... 

— - liu'ioatilrs - . - 

* -ra'iiuiiiiaiia 

— - .Indaii'us . - - 

— - manat I ... 

Lime, pme . - - _ 

Liire'lour ■ . . . 

-—— white flour - 

——— f'lecii ... 
flliit-'iiesia .... 

Jtlailile, I'levn Catnpunian - 

-ivd - - - - 

-white Carrara 

-wiiite I’aiiun - 

— -I’yieiiean 

■ -Mack Uiseayan 

--Ikioratolie 

-Ciistili.ui 

' ■ - \ aleiiCkaii 

■ -wliiU* CiPixadan 

■'-tiii'iiiiian 

-Jioiiinn violet - 

• ■ ‘ — All ican 

■ -\ inlet Italian 

-No!M I'f-Milll • 

■ -Slid ij,in ■ • 

-— jarern Fgyjitian 

-Su isj . .. - 

--I'reneli 

Uljs-idi'in stone. 

J'ent, liaid - ► 

Poriilerons spar - - - 

Pnrti*.am, Sevres 

— ^ - -Jiinicuic's 

-■China 

l'orphyiy,Ti‘d 


2‘h78 Porphyry, irrorn ... f-PTfi 

3 d> 7.3 -iii.m T'anpliiny i.’’;*'.! 

4'2(l(t ———red, Iroui ( nidovu I 

2'b61-green, Iroiu rtiito . 1 yiN 

1- lO'l Pyrytes, eop fiery - - - 'fi.'i 

2’OOn -leiviifiiMins enl'ic - y*^eo 

2 / 9(1 -ditto Kuiiid - - d'ltiJ 

2- 70- -ditto ol St. Dotniiigo liu 


2-7S4 Serpentine, ofi.aiiiie,green It.ili;::i ,.H) 

.■t*lN(»-ditto, YCini'd hlark 

2"l(i.S andoli>e - - - - 2 .‘,1)1 

2'3(Jt»-- ditto, red and l>l.ii k 2 'Ij27 

2"J7-i-seini-tr!ini.i)arrnt 

2 :ill ftiallied . - . - 2 .“•‘'(i 

2312 —-ditto, tilirous - 3‘1(!0 

2*30!i *-ditto, Iroin Jlaupliiny y 94 

2- (jJ2 Silev.2 (i,'d) 

2‘><92 Slate, eoininon - - - 2(J/2 

2733 - Mi'w .... 

3- 1 Si)-ld.iek rktone - . 2 l.">o 

3*329-liTsh polished - - 2’7<'G 

2'<}64 Stalactite, triiiisfareiit * 2‘.’j24 

.'J'SOO-ofiaque - - 2'I7S 

2'b76 Stone, fiuniiee - - - 91.^ 

2 894 -prisinatie ba&alles - 2722 

3V‘hl -touch > - - 2'!li» 

4'36d-Sibenaii Idiie - - 2 9l;i 

fi’IKM) -0vie,ital ditto - - 2'/71 

2*.'i29 -eotniiion - - . 2’.‘i20 

2-2/0-IJiistfil ... 2-.MU 

2- 300 -Jjiirtord - . 2 dll) 

3- 171) -Portland - - £ llid 

3- K’R -rag .... J-IJO 

.3-182-loUeii ... l-DSl 

2-300 -hitid paving - . 2'i'iO 

2-7d2 -niill .... 27>0() 

2721 -ehcaid, fioin Ttiarhet S.'i.'i/ 

2-7J7 -ditto, train Ciichain - 2-2.4 

2-b38-Notre JJame - - 

272b -St. Maui- - - - 2 034 

2(595 -St Cloud - - 2-2i l 

2*650 Sli-ontiaii ... 3-;o!i 

2*700 Sulphur, native ... 2-03.1 

2*710 -molten ... pyol 

2705 Tale, of Muscovy • - 2-/92 

2-6/8 — — Idaokeiayoii . - 2-<vsi) 

2‘755 ditto (ieinmii - - 2’24(; 

2*708 - yellow ... 2-975 

2858 - hlark ... 2-90(1 

2-72S - white ... 2-704 

2718 Zircon - . . . <1 ;iuo 

2‘(I68 l.iqvors. Oils, ^l*. 

2'7lt Acid, sulplniiic ... I'8U 

2-lilft - ditto, highly eonecntiatcd 2-J2.'> 

2'.'J18 — iiitiic- ... 1*271 

1-329 - ditto, highly concentrated 1*580 

4- 474 - nniri.itie - - • I l.'i 

2*14(5 - red arelous - . 1*025 

2 311 — whiti* nretons - - 1*014 

Spys.'i — di'tilled ditto - - i*,0lfl 

27(13 —— llnoric • - . 1-300 

I 





SPE 


Arid, acrtir ... 

I0fi3 

- Iitiovpiioric 


- loi'Uiin - - - 

-i)04 

Alcnli«)I, I'joiDinricinl - 

• 8.37 

highly rcclitiod 

■82y 

— ■■ ■ . inijcrd willi water 


alOoliol - 

•8:.3 

14 IfJihs ditto 

•867 

l^i-Uiths ditto 

•882 

It^Kilhs ditto • 

•81)6 

ll-1(‘d)i!i ditto 

•304 

ditto - 

■320 

H-llilh's ditto 

•332 

h'-lfitlis ditto 

•913 

/-ITillis ditto 

•£;:i2 

(>-l6tlis ditto 

•360 

5-ir>tli'< ditto 

•9i;7 

4-1) tlis dillo 

373 

3-l<)t)m ditto 

•979 

ditto 

•9-'6 

l-](itli ditto 

• 99 ; 

Amoioiiia, liquid 

•897 

lii'fi, jiale 


-liruM'ii - - - 

1-038 

t'jder - - - 

1-018 

iiillirr, sulphuric - - - 

•;39 

--nitric ... 

•309 

-iiiiiii.itic 

•730 

—;-live tic 

•860 

Jilllk, wiHiian . - ■ 

1-020 

-row's - - - 

1-032 

-B‘Vs - - - 

1 -031 

-civc’s - . - 

I-041 

-po fit’s ... 

I-os:* 

-Ill.lic’s . - ■ 

l-(i:ii 

-row's rlaril'icd - 


IS'.iiiiitiia, Pcisiiiii 

•/W 

> —— ditto ilj«tilled from coals 

ill JfOudoii ... 

•817 

Oil, I'ssi'iitial of till lu'iitiuc 

■87U 

-(li t-ivcndcr 

■83 i 

—---ot tlo\cs 

1-03G 

..ot diiMimun - 

l-:il4 

-ot oliies ... 

•91 r. 

-ot ‘■ivc'd almonds 

•317 

-ol iillu‘1 ts - - - 

916 

-iiiiscrd ... 

920 

■-ol wnliiiits ... 

•92.} 

-of whale ... 

92.'} 

-of hrmpsecd 

•920 

•-of popi ics - 

•321 

-i:i|iiscrd - - . 

•919 

Sfiiiit of wine. H'*e Alcohol. 


Turpcntiii'*, liquid 

•991 

l.'iiiic, liuuiaii ... 

1*011 

VVatei.iiiin . . - 

I'OOtl 

-distilled - - - 

1-000 

—-sen (avernpe) 

1-U2(j' 

——- nt Delid h'ca • 

1*210 

Wine, Burpundy 

•992 

— ■■ Bordfaux » » 

•991. 




Wine, Maileira 

•9.38 

---Pint 

■997 

-Ciuiary 

1033 

Hestiis, Hums and Jtnimul Sub- 

stances, 


Aloes, socotriiic 

1-380 

- hepatic 

1 - 3:19 

Assafu'tidn 

1-328 

llecs’-wax, yellow 

•965 

-wliite 

•9G9 

Bone of an ox 

1 -(ifttf 

Butte# ... 

*912 

Calculus, human 

I 700 

- ditto 

1-210 

-ditto 

1-431 

Camphor ... 

■y'<» 

Copal, opaque 

1110 

-illaiinpasciir 

1 060 

-Cliiiirse - 

1-063 

Crnasaiiioiitiim, of tlic human 

blood ... 

1126 

Brapon’s hlood - 

l-.'05 

KUniii ... 

1-018 

Pat, heef ... 

•923 

-hop’s - 

•937 

Fat, miitton 

•924 

— ^cal ... 

•934 

(•'nlliatimn ... 

1 212 

(iamhocc ... 

1 -222 

Uum, ammoniac - 

1-2II7 

-Aintiir 

l'4:i2 

-euphofbin - 

1121 

—— seraphic 

I-201 

-trapncniith 

1-316 

-- hdcllfiim 

1*372 

-sraiiinionv of Smyrna 

1*271 

-ditto ot Alep |)0 - 

1-235 

Cun powder, sliak'ui 

•9.'}2 

-ill a loose heap 

•836 

-solid 

l-7l.'> 

Honey ... 

1-450 

Indipo ... 

■769 

1 vdi y ... 

1-826 

Juice of liquorice 

1'722 

-of acacia - 

l-;'i)5 

Labdanuin 

M8(? 

LaVd .... 

■918 

lUastic 

1*074 

iilyrrh ... 

J-360 

Opium 

i-:i36 

I*hosjiliorus 

1-714 

Seriiei ot liuman blond 

1 03<l 

Spermaceti 

-913 

fSlorax . - - 

1-110 

'Fallow . . - 

■942 

Terra Japonica 

1‘398 

Wax, shoeuiakei’s 

■897 

tyoods. 


Alder ... 

•800 

Apple-tree . . - 


Abttf the trunk . • > 

•849 







CHEMISTRY. 


Bny-tre«* 

Jli'i'ph 

Hov, French 
~ Dutch 

-i{rn7.ilian red 

C'-imitccliv \v«mkI 
Ccihir, wild 

-l’.ilc<>tinc 

-Iiidinn 

--Aiiicricnii* 

f'ltriiii 

I'ocii.i-wnod 

(Miciry-ttco 

folk 

f % |irc<5>!, Spanish 
lillitiin, ,\riiciiL*iiii 

- 

Klilrr-'i cc 

Kliti, tiniilv uf 

Fii'cii-ticc 
Fir, iinlc 

-Icni.ilti 

Ha7ol 

.T,i<-iiiiii, Spniiinh 
.liinipci-!ii'c 
J.i'inoii-li cc 
In'rniiin-vitip 
liiii'lcii-Uvc 


•fl22 

•a52 

•912 

1-328 

•913 
•596 
613 
1 315 
•561 
•726 
• 1-010 
•715 
•210 
•644 
•331 
1*209 
•695 
•671 
•600 
•550 
•498 
•600 
•770 
•556 
•703 
1-333 
•601 


I.tifwiniil - See ('.'impcohy. 

;M.in{ic|i lice 

iVLilioifitity 

Jlliiplc . . - 

Alcdlar . . , 

i\lii1lii*ri y, Sp.inisli 
Oak, hciiit ot, 60 years old 

-diyuak 

OIu’c-tre« 

Or!Mii;c-trcc 
l^•^ll-ll•ce - - - 


•849 
106:1 
•750 
•944 
•897 
1-170 
•925 
•927 
•705 
•661 


I'nmcffranate-trce 

J'opl.ir 

-while, Spanish 

l*luin-tice - 
tiiiiiicc-trce 
Saxs,'liras 
‘Vine - 
vraliuit 
Willow 
Yew, Dutch 


1354 

•383 

•529 

•785 

•705 

•482 

r327 

•671 

•585 

•788 


-Spanish . - - *897 

Gasea. 

Atinosjiheric air (heingi - 1*0000 
Va|>our of hydriodlc ether • 6-4749 

-— oil of turpentine 6*0130 

Hydriotic acid gas - * 4*4430 

Fluo*sillcic acid gas • - 3*5735 

V'apour of Sulpliuret of carbon 2*6447 

-sulphuric ether - 2*5860 

Chlorine ... - 1^4700 

Kliio*boric gas ... 2*3700 

Vapotti- of muriatic ether - 2*2190 

600 


Sulphurous acid gas • 
C'yaiingen - - - 

Vapour of absolute alcohol 
Nitrous oxide 
(harhoiiic acid 
.Muriatic acid ican 
Sulphuretted liydiogcii 
Oxygen gas 
N'ilrous gas 
Oletiant gas 
Arote, or nitrogen gas 
Oxide o| carbon 
Hydiii-cvaiiic vapitiir - 
F)ios>phurettcd Indrugen 
Steam ot water - 
Aiiinioniac.'il gas 
farliuretted hydrogen 
Arseiiiiitcd hydrogen - 
Hydrogen gas 


2-1920 
1*8064 
1 6133 
1*5204 
1-5196 
1-2174 
I 1912 
1-1036 
1 0.88 
(I■97H4 
0-9691 
0-9569 
0-9176 
0-8700 
0-6235 
0-5967 
0-5550 
0-5290 
0-0732 


In this table the weights and spe 
oihe giavitics of the principal gases 
are given, as they rurrespond to a 
state oi the harorneter and Iheniio. 
meter which may he chosen for a uie- 
diuiM. The specilir gravity of any 
one gas to that of another, will not 
conlorm to exactly the same latio, 
under different degrees of heat and 
other pressures ot the atmosphere ; 
hcc.iuse tlie various expansions by 
no means lollow the same law. These 
numbers being the weiglit of a cubic 
loot, or 1728 cubic inchcSi of each of 
the bodies, in avoirdupois ounces ; by 
proportion, tlie iiuantity in any other 
weight, or the weil-ht of any other 
quantity, may be readily kiiovvii. 

For example.—Required the eon* 
tents of an irregular block of mill* 
stone, which weighs Icwt., or 1121h., 
or 1/92 ounces. Jlcic, as 8500 : 1/92 

:: 1728 : 1228^- cubic inches the con¬ 
tents. 

Ex. 2.—To And the weight of a 
block of granite, wliose length is 6:{ 
feet, and i>rt‘adth and thiehiicss, each 
12 feet; being the dlmeiisioiis of one 
of the stones of granite iu the walls 
uf lialbcc. Here,63 X 12 X 12-^9072 
feet is the contents of the stone; tlu-i-o 
fore, ns 1 : 907*2 :: 3500 oz. • 3175200!) 
ounces, or 885 tons, 18cwt. the weight 
of the stone. 

To ascertain the purity of tin, 
&c., pewterers. and other acalers in 
tin, cast a bullet of pure tin, and 
another of the mixture of tin and 
lead, which they want to examine, in 
the same mould; and the more the 
bullet of the uiixture exceeds the 
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bullct of pure tin in treipht, ttio more 
lead ttiry rimrlude it contains 

SPKClJIiUM. Mr. Kdwarda affirms 
that diiferent kin(l^ ol eopper reijuiro 
different dose^ ol tin to pioiliice tlie 
iiiosit iioilcet wiiitoiiesi*. It the dose 
of tin he too Hinnlh whicli is tlic 
fault most eaxily reniedieci, tlio com- 
poaitinri will he >ellowi-h; if it he 
too great, the ef»nipo'‘itif)ii Avill be ol 
a grvy-hliie rohmv, and dull ainptMi- 
niiee. lie casts tlie s|iecu1iim in sand, 
with the face dc)wn\<aids ; takes it 
out AA'Iiilc reil-liot, and plaees it in 
hot wood ashes to cool; M’lthoiitMhieh 
preruntioii it would break in cooltinr, 
Mr. Little reconinieiids the fnlioaing 
proportions ;—‘\2 |iai ts of the he-l bar 
copper, 4 ,]>aits of the brass ol pin- 
si ire, Itij oi till, and 1 j of arsenic. 
Silver he rejects, as it has an extra¬ 
ordinary effect of softciniig the metal; 
and he loiind, that the eompouiid was 
not susceptible of the highest polish, 
unless if was extremely biiltle. He 
first iiicits the brass, and adds to it 
about an equal weight ot tin. When 
this inixtiire is eohl, he puts it into 
the eoppei. pievieusly lused Avith 
black lli]_x, adds next the reiiiainder 
of the till, .iniJ l.istl\ llie arM'iiie. 
This inixlnre he grnniilales, hv poHr- 
ing into cold writer, as Mr. Edwards 
did, and fuaes it a second time lor 
castiiitT. 

SPKItMArETI, a whitish une- 
tiioiis substance, obtained chiefly from 
the livaiiis of a Avhale, called physclcr 
luarrocephalus. 

SPIIENE, an ore of Titanium. 

SIMlllAGlDE, Lemniaii earth,— 
which see. 

SPINEL, a sub species of eonun- 
duin. Its oousIPueiits are, ulumiim 
b2‘47, magnesia 8’7tf, chruiuic acid 
<i*lH. 

SPIRIT OF MINDEHERUS, a 
solution of acetate of ammonia, made 
by adding concrete carbonate oi 
ammonia to distilled vinegar, till 
saturation take place. 

SPIRIT, PVRO-ACETIC, is a 
light volatile spirit, produced by ex¬ 
posing dry acetates to heat in uretoit. 
It is limpid and colourless. 

SPIIirr OF SAL AMMONIAC, 
xvater ot ammonia. 

SPIRIT OF SALT, muriatic acid. 

SPIRIT OF WINE, alcohol. 

S1*01RJMENE| a sparj couaUtiiig 
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of silica 6i'f, alumina 24-4, lime 3. 
putuxs 5, o.xidc of iion 2‘2. 

SPONOE. A soil, light, veiy po¬ 
rous, ami eompi cssible substance, 
re.adi1y imbibing Avater, and dwtend- 
iiigthcichy. it is found adhciiiig to 
rocks, paiticulail> in tlie Mcilitcr- 
rane.ni Sen. ahoiit the islands of the 
Archipelago. It aaus formeily sup¬ 
posed to lie a A'cgctable pioduction, 
but IS noAV classed among the zoo¬ 
phyte#; and analyzed, it yields the 
.sauie ]iniK'iples witli auiinal sub¬ 
stances in geiieiai. 

SPONTAN EiilJ.S OOM HUSTION. 
Many Acgetablc siibstaiice.s, higlily 
diicd amt heaped togetlicr, will heat, 
scorch, and at last bin si into a flame. 
Of tiicse, tlie iiioHt remarkable is a 
inixtiiicof llie expressed oil of the 
faniiareoiis seeds, as rape or luisccd 
oil. Avitli almost any dry Aogetablo 
fibre, such as hemp, cotton, matting, 
vSee. ami sti’l more so, il also united 
AA’ith i.imp-black, or any other car¬ 
bonaceous suhstnrice. Tlic.se mix¬ 
tures it kept loi a time nndixtlulled, 
in close hunillcs, and in a Avaiin tcin- 
])ciatiirc, even in small qnantilies, 
will olten lie.it, and liiiiii with :i smo¬ 
thered liie for •■oiiie lioui'x ; and it air 
be a mitted frccli. Mill tlien hurst in¬ 
to flume. To Ibis, nithuiit doubt, 
nia> tie attributed several accidental 
cnnflagr.ilions in sforcliuusrs, and 
I'Liccs wiicre i|uaiititics ol these sub¬ 
stances are kept. Indeed tins hna 
been proved iiy many experinieiUs. 
The most important ol these Avero 
made liy Mr. George, and a commit¬ 
tee of the Royal Academy af Peteis- 
huigh, ill llic year 1731, in coiise- 
qiicitee of file destiucAion, by fire, of 
a fiigate in the haibour of Cronstadt, 
tlie coiillngi.'ifiou ot a large hemp 
magazine, in the same place in tin* 
same yeai, and a slight fiie on hoard 
aiiottiev liigate, in the same port, in 
the following year. Tiiese .ueeidents 
led to a very strict examination ot the 
subject, by tlie Ikussitm governiiieut; 
when it came out. that at flic lime of 
the second accident, several paiccis 
of matting tied witli pucktlireud, in 
Avhich the soot of burnt fir-wood had 
been mixed Avith oil for painting the 
ship, had been lying some time on 
the floor of the eal/in, whenec the fire 
broke out. In consoqueiice of thia 
important disco\ct7, foity pounds of 
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£r-xroo(l soot wore well soaked in 
about tbirty-iive pounds of lii>mp oil 
▼nrnish, and the wIh'Ic was wrapped 
lip in a mat, and put jn a r1o‘<e cabin. 
In about sixteen liimrs, it was oh- 
perved to Ki^e out a smoke, wbieb 
rapidly increased, and wben the dour 
was opened, and llie air fiecly ad- 
initted, the whole biir'-tiido a ilcine. 
Tliree pounds «tf fir-black ivcie mixed 
with five pounds of licinp-uil viriii'^b, 
and the whole Ixmiid up in IniMi, and 
shut up in a eliest. In sixteen houis. 
it eniilted a \eiy nanstMins irutiid 
smell and .steam ; and fun hours jf- 
tpiw.iid, it was artii.ill''' uii fire, and 
linn t to ashes. In aiiullier experi¬ 
ment, the SiHiie ecnirieiices took 
place, hilt not till flio ciid ol finlx- 
«ne hours after tlie niixtiire had been 
made ; and in these and many similar 
Pxpeiiiiiciite, tliey all succeeded lieT- 
ter, and kindled sooner, in dr^, than 
ill tahiy ueallier. Cbimney Mint used 
instead ol laiiip-Mack did not answei, 
iior was an> elfcet piodiued. when oil 
ol turpentine was siibstitiiliul for the 
lieinp Ol lapo-oil. In i^eneial, it was 
found. lh.aL the cmtilmiatlon took 
jdace more, readily with the cuarsei 
and iriore uncmoiis lir-blaek, than 
with the finer soils; Imt the piopoi- 
tioiH of the black to the ui! did not 
appear to be ol any threat moment. 
Soiiielimcs in wet weather, these 
mixtures only Iieeamc lint for sotjie 
hoiiis, and then cooled again, without 
aetually taking fire. In all these 
eases, the soot or black, was from 
Wood and not coal. The presoin-e of 
lanip-blitek, or any other diy carbon- | 
aceous matter, is not necessary how¬ 
ever; fur, spontaneous Inllammation 
Will take plaee in hemp or cotton, 
simply soaked in anv of tlio.'ie e\]ires- 
ce<i oils, when in considerable r|unu- 
tity, or umler civeiimstarires f.ivoiir- 
ftbic to this process ; as in hot wea¬ 
ther, or when closely shut up. itii 
aeeident of this sort happened at 
fiaiflsboruugh, in Ijineolnshire, in 
July, 17l>4, with a bale of yarn of 
120]'b., accidontully soaked in rape 
oil; which, after remaining in a 
wiivelioiise lor several -lays, began lo 
smoke, to omit a iiiost nauseous smell, 
and finally to burst out iiitu a iriest 
violent dame, a similar accident, 
with a small quantity of the same 
laatcrials, jiappe'ied at Rombay. A 
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bottle of linseed oil Imd heen left 
standing on a rhp‘'t;tl)is had I'ceii 
thrown down by accident in tlic 
night, the oil ran into a clicsi which 
contained some rii,ir'>e cdII m i lnMi, 
and ill the inorniiig the 
loiiiid '•rorcbiii', hut, ami icilijcd 
iieaily to tinder, the wo-id ef tlic 
chest also vv'.i-. chiiTcd mitJu* i!!''rh'. 
On sub>"e(]ij(, nt tii.il, a pice,- ,ii the 
same cloth was soaked n o>], shiitup 
in a hiix, and in im loiigci time th;) | 
tinhours, it was loiin t icur. hiiig 
hot ; and on opening tin* cluth it imist 
into flame. Siinihir to this, i., lhi> 
spmilniii'oiis c«iiiliiivtion cfAvool, or 
woollen yai II, vvliicli has oc'-nsiun.iily 
li!i]iptMied when huge (juaiitities h.ive 
iieen kept heaped up in rooms little 
iii'i’il, and in hot weather. T!ic oil 
witli which wool is dressed, vvhicli is 
geiieially rape-oil, appeals the chief 
agent in this roiiibustion Kven Idgh 
diicii, oily, or farinaceous matter of 
aiiv kind, will alone take fire, when 
placed in circumstances very lavoiir- 
able to this proceas. llye iloiir roast¬ 
ed till hall parched, and of the colour 
of cuffee, and wrapped up in a linen 
cloth, has been found to lieat violently 
and to destroy tho elolh. Wheat Hour 
wiieii heated in large quantities, and 
liighly dried, has been known to tako 
fire ill hot weather, raiising accidents 
in granaries and bakers' sliops. An 
Ri’cidciit of tliis kind is related by 
fount Moiro/zo, in the IVIcmoirs of 
Uu! Turin Ac;idemy, to have happened 
at a flour warehouse at Turin, ron- 
tainiiig about tliree hundred sack- of 
I flour, it began by a violent explosion, 
on u liiuip being brought into the 
vvarelnuse, and the whole war soon 
aft T in !l.muxs. Cbarcoel alone aUu 
lias been known to take fire in powder 
nulls, when quantities of it in poW'ler 
have been kept for some t>uie clusely 
jiaeked. 

Another, and totally diiTereiit spe- 
ries of spontaneous cunibuslion, is 
thatw'hich oeciirs during the oxygen¬ 
ation or vitriolizalion of pyrites, or 
sulphiirets of iron, copper, &c. A 
most eurious, and, if not well aiitheii- 
fic.ited, a scarcely credible species of 
spontaneous in Ham mat ion, is that in 
a fevv rare instances, known to occur 
in the human body. It is not quite 
certain indeed, whether the liist in- 
fiainuiation been quite spunta. 
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nroiw, or mused by the approarh of a 
]i{f!iteil siibctanre ; but in these me- 
l:iiiclio 1 v accidents, the body of the 
iinrnrtiiiiatc suirever has Ivocn broi)|i|'lit 
to a state of sncli iofrh combnslibllity, 
th.ii the liame once kindled, has {tone 
on without other fuel, to the entlr« 
flesfrnetioii of every part, (the hones 
and extieinities excepted) and as it 
appears, has lieen attended with ac¬ 
tual ttame, of a laniheiit faint lifriit. 
This ehaiifrei s the more leinarkable, 
ao the liiiiiiaii body, in all its usual 
states, both of liealth and disease, is 
searcelv at all of itself eoinhustihle, 
and cannot he reduced to aslies with¬ 
out the assistance o! a very larjre pile 
of f.ijfsjotsjOi other fuel; as universal 
expelieiiee, in tin: very aneiciit mode 
of so| nliure, and the history of inar- 
tM'doms, ahundantly bhews. (hises 
of this iuinian comliustioii on record, 
have occurred in difTeient countries. 
Two of th“iti, well authenticated, are 
I'ecoided in the I’liilnsophical Tiuiii- 
saeli'Uis, and oecuried in l^n^laiid ; 
ami a few others i*i Halv, France, 
and cNewliere. In all hul one, tlie 
siihjecLS ol them have been leinales 
rather a< 1 \:iiiced in lil'e, of indolent 
Jialii’s, and .ipp'iieiiMy miicli a Idieted 
to spiiiiumis liquors. The accident 
h IS irenerally been detected by the 
peiieliatm;; ('•r‘ti<l smell of hiiriiinir 
and sooty lilnis, whleli have sp’e.id to 
.i^rieaf lii-taiiee; and tlie sufferers 
have, 111 eiery instance, been disco- 
V'reil dead, and with the body more 
•1) les'. completely Inirnt iij?, leaving 
ill the hurnt ]i:iits only, an oilv, 
crninhly, sooty, and exlvenicly fiPtid, 
matter. Another circumstance in 
wliieli these cases all .agree, is the 
c(iinp,iiati\e weakness of the heat 
]iro luc.' I hy this conihustion, notwitli- 
••t.inding the \.’ry l•tllnpl('te disorgaii- 
ixatioii 1)1 the body iUelf, so that the 
Ini iiitiire yl the room, wooden cliairs, 
ite. loiiiid within the rea.di of tlie 
hill Ding body, were in many instances 
absoln'.ely unlnivt, and in <itlicrs only 
seorcliel ; the heat not hating been 
hi long eiiougli to settliem on tiro. It 
is iiripossilile to give an adequate rea¬ 
son for till- remaikablc change } nor 
does it seem befoie the voiy time ol 
the aeoiilent to liave jirodiiccd any 
vei y sensible nlteratiori in the appear 
aiice iiid tii.ictions of the body, 
whielt is certainly :i most astonisiiing 
Gircuiustaiiee. With regaid to the 
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effect which the use of ardent spirits 
is supposed to liave in this c.asc, it is 
impossible not to imagine that this 
cause may contribute l.irgely to such 
a ehaiigc; Imt the instances of tho 
abuse of spii its are so innumeralilc, 
and tliose of this snrpri-ing nomhiis* 
tlon are so extremely rare, that very 
little sutisfaetion can he obtained 
from this explanation. Hydrou-en gas 
enters largely into all animal, vege¬ 
table, a^d many ininertl compositions. 
Hence, it is frequently set at lilierty 
hy rermentatlou or spontancniis de 
Composition in Imgs iiiid marshes; 
when liuin el.M-liicity, or some oHiei 
.aeciilental cause, il, is oU''n set on 
tire. This phenomenon inis lieen nh 
served in almost all parts ol tho 
world, in I'ersia it is converted into 
a pious frsujl by tin; I'riestlmod, wlicj, 
by means of hollowed reeil<, convey 
the eai'hurretteil liyilrogon gas into 
one of their temples, whiidi h.is been 
purnosidv Imilt upon ground .aitound- 
i'lgiii hitiiiiien, naplillia, iiiid otliei iii- 
ff.iinmab 1 c subsfam'e-. Aa the I’cr- 
sians have always lieen worsliipjiers 
of (lie, the iiiipnsUion is al>.ipiiv one, 
for in tliis temple, they are coiitiiiu- 
wlly feasted with .a view of their 
Heity'. At Moulton, near Nortluamp- 
ton, in the forenoon of September, 
llth, 1810 , a tire liroke out in :iii 
I nsh*apiniiey. Mi. Marsh, the pro¬ 
prietor immediately went to the spot 
with some friends, and found the firo 
issuing IVoni the earth in many places, 
and ill ;i short time it would liave 
eommnnicatod to a gmse cover, had 
it not been foi the timely assislnnen 
of several persons whom riirio'.ify 
had brought to witnesa this extraor-- 
dmiiy phenomenon. As there was 
some lightning during the morning, it 
was imagined a lire-hall had been tho 
eaiiae, but it was generally suppreed * 
to be oeea'iioned liy the excessive 
dryness of the ground, vvliich Iirid 
been a bog, recently drained for 
planting ; and that the extreme heat 
ut the siin had eniised it to ignite. 

STAH \(rrrri5S. These are found 
suspended from vaults, being formed 
by the oozing of water ehatged with 
ealearenus partlc es, and gradually 
evap<•rating, leaving tho«e paitfolea 
behind. 

STAItni. Tl.is Is .a white, Insi- 
I>iili coiiibiisiiiile siihstane,', insolublo 
ill cold water, hut forming a jc-lly 
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with hoiliflK Watef. It cxistB chiefly bincd with water diBsolre it. It ne* 
in the white sod brittle parts of ve- parates the oxides of several metals 
getablcst particularly 'in tuberose Irom their solutions, and takes oxy- 
Tuols.aiid the seeds of the gramineous gen from many of them. H is found, 
plants. It may be extracted by pound- naturally combined with all tho iin- 
irig these parts, und agitating them in mediate principles of vegetables, ami 
cold water ; when the parent-hyma, or may easily be united with most of 
librotiii pdvts, will first subside ; and them by ait. 

thOhe being removed, a fine white STAUROLITE. Prismati': garnet, 
powder, diffused through tiio water, STISAM. Water converted by heat 
will gradually subside, winch is the into vapour. Steam is applied to the 
starch. Or the pounded or^grated heating of houses, dtc. ami the ebul- 
siibstaiu'c, as the roots of arum, po- lition of liquids. To these it is well 
tatoex, acorns, or horse-chestnutH, for adapted, as in its condensation, or 
instance, may be put into a hair-sioAC return to the liquid state, it gives out 
and tiie starch washed through with its siiperahundant, or latent, heat, to 
cold water, leaving the gru'*ser mat- surrounding bodies. The thermome¬ 
ters lieliind. I'aniiaccous seeds may ter iiidii-ates no more heat in steam 
be giuund and tieated in a similar than in boiling water ; still its heat is 
inaiimT. Oilv seeds lequire to have 800 degrees more ; but this portion is 
tlic oil expiessed fioin them before latent in it, and is necessary to pre- 
ihe laiina is exliacted. If starch be serve it in the gaseous state: conse- 
subici-ted to distillation, it gives out qiiently, when it comes in contact 
watei impregnated with emp^reuma- witli the cold air In a room, or with a 
tic aeetous acid, a little red or blown cold li<iuid in a vessel, it is itsell con- 
oil, a great deal of carbonic acid, doused, and they become w'arm by 
and carburetted hydrogen gas. Us combination with the heat which it 
coiil IS bulky, easily burned, and had imparted to them. This heat, 
leaves a very small quantity of pot- whilst it preserved the steam in the 
a<<lt and phosphate of lime. 11 when gaseous form was latent, hut now It 
diQ'ii'^ed ill water it be exposed to a becomes scnsililc.—Upon this princi- 
heat ol f>0 deg. F., or upwards, it will pie is founded The application of steam 
feiineiit, and turn sour; but much to the heating of houses, &e. Steam 
iimie so il it be not freed Iroiu the is applied to this purpose in many 
gluten, extract, and colouring-mat- iiianufactories in London, and in tlio 
ter. 'J'hus, 111 slarcli-niaking, the fa- pioviures. Thu system has so far 
I'liia ferments and becomes sour, but succeeded, and has been so variously 
the staich tiiat docs not uudergo fer- improved, that there are in London 
incntatiuii, is rendered the more pure several candidates who siibinit for 
by this proces.a. Some water already public preference, dilforent incaua 
soured is mixed with tlic flour and of geiicratiug and diiliising it. In 
water, which regulates the ferment- consequence, this method of creating 
Btioii, and prevents the mixture from heat is much adopted. It is Iniind, 
becoming putrid; and in this state it that all tlie looms of a large house 
is left about ten days in summer and may be kept at a tcmpeiate, or at an 
liftcen in winter, before the scum is higher degicc of lieat, niglit and day, 
'removed, and the water ponied off. bv the steam generated from a boiler 
The starch is tlieii washed out from of thirty or forty gallons, worked by 
the bran, and dried, first in the n])en one Itui^hel of coals. In sumo manii- 
air, and finally In an oven. With lactoiie.s, the steam is carried through 
boiling water starch forms a nearly lion pipes around the skiiting of the 
transparent mucilage, einilting a pe- rooms ; it being ascertained, that one 
culiar smell, neither disagreeable nor foot surfuce of steani-pipo will warm 
very powerful. Tins imieilage may two liundred euliic feet of air in a 
be dried, and will then bo seiui-tians- room. Jn some houses, steam is con- 
parent, and much resembling gum, veyed within tlie apartment, into the 
all the products of W'hicli it afiurds. hollow sides of a copper cylinder. 
When dissolved, it is much more which can have any oruameiitul bgure 
easily digested and nutritious than given to it. There is, in either plan, 
before it has undergone this opera- no dirt nor eflluvia; and no possible 
tiou. Both acids aud alkalis com- danger exists, because the boiler may 
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be wofked in Any out>huil(fing, at a 
low pressure, regulated by a valve. 
A spirit of competition has been ex¬ 
cited among the manufacturers of this 
appni’Htu'), for doiuciitic use ; we shall 
coniine ourselves fo a dcseriptiori ol 
the latest and innt nppi'oved con- 
slruetioti, and a|i] licatiun of ir, not 
only to the Avnrmiiii; ni houses, hut to 
many other dume'-tic purposes. A 
steam apparatus has been reeently 
erected at Ht. Paiicrus workboust*, 
where a boiler of sixty gallons heats 
a stone hath of tour luridred gallons, 
seveial times in the course ot a day, 
for bathing sick persons, boiling blan¬ 
kets, beds, &e. P'rom the same boiler, 
is also boiled one eightv gallon copper 
for washing; one eiglity-hve gallon 
ditto lor cooking, and onu tbirty-six 
gallon lur the same purpose : all per¬ 
formed liy one biisiicl of eoals per 
dav. Similar work is done at St. 
Andrew’s wuikbouse. with three pecks 
ot r'oals per day. At (.‘heltenhaiii, the 
late 2dr. 'i'horapson not only heated his 
baths With steam, but also the air of 
the dressing-looms. At Air. Rani- 
shnw’s. Fetter-lane, a steam apparatus 
has been intiodiiced for copper-plate 
printing, which supeiscdes the use of 
tW4‘lve noxious chaieoal lires. Steam 
has nlsu lieeii applied to the ivarinJiig 
ol hot-houses. In the application of 
steam to the boiling ot liquids, as at 
Whilbiead's lirewery, by means of a 
wuriii conveyed through the midst of 
the liquuis, five or six hundred barrels 
of wort aie boiled in halt the usual 
time, and two chaldions of coals arc 
saved ill one day. Steam has also 
been iiitrudiiccd into ninny other 
brcwcricH. No other copper is requi¬ 
site besides the steam boiler; the 
wort and liquors being boiled in 
W'ouden vats. It is likewise used for 
the purposes of distillation. The fol¬ 
lowing is a suiiiitiary of the advan¬ 
tages which w'ill result from siihsti- 
tiitiiig steam in place of culinary fires, 
for the heating of houses, &c. 1. 

Steam saves half the quantity, and 
three-fourths of the cost of coals or 
other (ucl. 2d. Steam can be made 
to create any degree of temperatnre 
required, .'id. Steam diffuses heat 
equally throughout an apaitment, 
every side and every part being ue 
warm ns every other side and part; 
and the people in a room are not (as 
with fires) frosco on one side, whilst 
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they are seorched on the other. 4tn. 
Steam, as diffused in metallic enclo¬ 
sures, cieates neither dirt, dust, nor 
noxious odour, .'rth. Steam is free 
from the daiigera which attend com¬ 
mon fires : for no house can ho sot on 
tiro by the heat of steam ; and there iv 
no liaz.iid of the dreadful accidents 
which ari<4C from the clothes of females 
and rliildren taking lire. 6th. Steam 
warms not merely the room into which 
it is conveyed, but all tlic adjoin¬ 
ing roofhs: and If made to act in 
a cylinder at the bottom of a well- 
staircase, or in the hall of a house, it 
will iiierease the temperature of tlio 
wliole house. 7tli. Steam, by causing 
the lieatcd air to aseciul, promotes tiio 
ventilation of a room, and the renewal 
of the air, by means ot an orifice and 
pipe ill the upper part of that room. 
Htii. Steam renders chiinncy.s an^ 
firu-plares unnecessary, and wilt 
tliereforc diminish the expense of 
building houses. 9th. Steam will licat 
sevei al small houses from a common 
boiler at a joint expense. lUth. Steam 
w'lll warm the largest as well as the 
smallest apartments, and parts remote 
from the boiler, as highly as those 
near ; that is to say, it would warm tho 
cathedral ot St. Paul’s, and every re¬ 
mote corner of it. ns completely ns the 
smallest cabin. 11th. Steam renders 
kitchens and fires unnecessary under 
the roof of a dwelling ; as it can ho 
conveyed from any out-building to a 
cooking apparatus. I2ttr. It puts an 
end to the use and employment of tho 
wretched climbing boy. In a word, 
tho introduction of steam for gene¬ 
rating and diffusing heat. Is likely, not 
only to change the entire eeonumy uf 
our houses, but to promote comfort, 
health, cleanliness, and security, be¬ 
yond all former anticipations of art or 
genius. 

6TEARINE. A component part of 
fat. 

STEATITE, or SOAPSTONE. A 
subspecies oi rhonihoidal mica. Spe¬ 
cific gravity 2'4 to 2'6. Its constituonta 
are silica 44, manganese 44, alumina 
2, iron /v*!, manganese I'.'i, chromium 
2. Humboldt informs us, that thcro 
are savages on the Oronooco, wlio re- 
eeivc into the stomach large por¬ 
tions of potter’s clay, and there aro 
many savages who eat great quan¬ 
tities of steatite, but what nourishment 
it can afford them it is not easy to ima* 

Q* 
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g\m, Klaproth has analysed the stea¬ 
tite of Cornwall, of which he gives the 
following account: The steatites of 
Cornwall (talcum snieete^, Linn.) oc¬ 
cur at the Cape Lizard, in serpuiitine 
mountains, u'hich it cuts through in 
Hinall perpendicular or rake veins. 
Th« finest sort of it is white, with 
bluish or reddish spots, resembling 
marble. When fresh from the mine, 
it Is .so soft that, like soup, it may be 
abraded with the knife. It isdised in 
making porcelain. The working of 
these mines is earned on hy Uie house 
of the pori'claiii manufacture at Wor¬ 
cester, which pays .£20 glcrliiig for tlie 
ton ot 20 cwt., because the bringing it 
out to the day is extremely uiireitaiii 
and danguroiis, the seipeiitiiic rock 
lucaking in so Ircqiicntly. Thcic also 
^ccitrs in these mines, another sort of 
It, less tine and having snots of irou- 
oclire, as well as a tliirti brown red 
variety iningled with green. Nut far 
from thence, at Ruan Minor, also in 
serpentine, there is tound both a grey- 
white and a light slate-blue si»ap lock, 
or steatiU*, and aUa a whitish steatite 
crossed by calcareous spar, which 
gives It. a smooth shining fmeturc. 

S't'i£KL. A carbuiut of iron. See 
Iron. To make cast steel;—put 20 
parts of pure iron, in small pieces into 
a erncible, with 6 paits of powdered 
rbtilk, and 6 parts of powdered lles- 
Hian crucible ware. Dispose the 
whole, so that after fusion the iron 
may be completely covered, to pre¬ 
vent the least contact with the air. 
Now give the crucible a gradual heat, 
and then expose it to a white heat. 
Generally, an hour will bo sufficient 
to convert two pounds of Iron into 
exceedingly hard steel, capable of 
being forged; an advantage not pos¬ 
sessed by etcol in the usual manner. 
Here the iron is formed Into a carbu¬ 
ret by combination with the carbon of 
the chalk and crucible jiowder. lathe 
present age of invention and improve¬ 
ment in the arts, nonn seems to pro¬ 
mise greater benefits to society than 
Messrs. Perkins, Fatrman, and Heath's 
alderugravhia, or mode of engraving 
upon steel, and then transferring the 
same to steel or other metals. This 
invention deservedly demands, while It 
reeeivcB the admiration of every lover 
of the fine arts; and at the same time 
't presents the means of Mrpetnating 
whatever is beautiful in the art of en- 
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graving, and will probably produce a 
general refinement in tbe public taste, 
by rurnishing engravings of the most 
beautiful kind^, at t'lU same cost as 
those nl inferim* execution. Tbe ad¬ 
vantages to be dorivod form the use 
of tills invention arc various ; hut that 
to which it 1i<is been applied ahiiost 
exdiisivelv. and with perfect tiiccess, 
has been, to secure paper ciirreni'y 
from forgery ; an object not bciorc at¬ 
tained by any other plan, but of the 
ur*.!, iinprn'tance as it riNpexts iiatiniial 
11101 ality, which eaiiiiot be maintained 
except by the absence of tioiiptatiori 
to Clime. Haring been permitted in 
examine the '■idemgraphic proi-csi.wo 

E iroeecd to lay a concise account of it 
lefore oiir rc.iders. Steel blocks, or 
(dates of sufficient size to receive the 
intended engraving, are solt»ned or 
decarbonated n]ioii thew surfaces, 
and thereby rendered a better inale- 
rial for reeeiving all kinds of %voik 
than oven eoppci itself. After tbe in¬ 
tended work has been nxeeiited iijiori 
the ]i]o(‘k, it is then liardcned with 
great earc hy a new' process which 
prevents iii)ui'y to tlie most delicate 
work. A cylinder of steel, previously 
softened, i t then placed in tlie trail— 
lening press, and repeatedly passpil 
over the engraved block, hy whiidi the 
engraving is tianslened in relict to 
the periphery ol the cylinder, the pri'ss 
having a vihrating motion eijualling 
that of the cylinder upon its axN, by 
which new sui faces are presented 
equalling tbe extent of ciigrarin!.''. 
This cylinder is then hardened, ari<l is 
ready for iiideiitiug either copper nr 
steel plates, which is done by idaciiig 
it in the same press before described, 
ana repeatedly passing it over tho 
copper or Rtcel plates, theieby pro¬ 
ducing another engraving identically 
like that upon the original block ; and 
this may be repeated upon any re¬ 
quired iminber of plates, as the 
original engraving will remain to 
produce other cylinders if cret re- 
milrcd ; and when transferred to steel 
^ates and hardened, these will also 
serve ns additional matrices for the 
production of new cylinders. This in¬ 
vention promises to be of great advan¬ 
tage to some of our manufactures, 
particularly that of pottery, which 
may now be emhellishsd witn beauti¬ 
ful enCTavings, so as to place the suc- 
cessfuT competition of other nations at 
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a more distant period. It may also be 
applied with great advantage to calico 
printing, by producing entire new pat* 
terns upon Ciie i;yliiiders from which 
they arc printed, an object of great 
iiiiportanee to our munulactuniig iu- 
tcreeta. These arc ainang its obvious 
applications; but as a means of ren> 
dering toif'ery iinprni'ticahle, it claims 
tlie attention ol »>tate«nien and the 
gratitude of phiIaiithroptHts,wIioshud 
dor at the victims wliieh arc now irn- 
inolateil to the iavvs, by the lacihty 
with vvliich they may be violated. Very 
im|iortant r.\prriin<’nts wnc made on 
a hiiiiill scale at tlic laboratory of the 
Koval Institnlion, f^uiidon, on alloying 
steel vvitli utlier nietiils, and the resnrt 
has been heiiehcial to society. Simi¬ 
lar alloys liavc been made for tlie pur¬ 
pose ormanuluelure, whieh have been 
0 (|iial, if not superioi, to those of the 
labojatory: tlio most valuable alloys 
aie loimcd ui silvor. platiiia, rbodiuin, 
iiidinni, and OMniuin, and pallidiuin ; 
nil of which iinvc lieen used in the 
large way, except the last. Only about 
l-.'iiiiitli part of silver will coniliiiie with 
steel ; and when more is used, the sil¬ 
ver appc'ars m llie form of a metallic 
dew lining the top and sides of the 
ciucihle. UlnbuU's of silver are also 
forced out by conti action on cooling, 
ftiiil more by the haininer in forging, 
\VlieR the torged piece is examined 
by dissecting it with diluted sulphuric 
acid, thieads or Hhres of silver aio 
seen mixed with the steel; iiut when 

tlic proportion is only part, neither 
dew, globules, nor libres appear, the 
metal being ot a perfect cliem'eal 
eomhiiiation, and tiie silver could only 
be detected by a delicate chemical 
test. In an experiment whcic eight 
pounds of steel were conilnncd with 

of silver, the metal produced was 
found to he harder than even Indian 
wootz, with no disposition whatever, 
either to crack under the hammer or 
in hardening: it is likely theiefore, 
that in cutlery, and in tlie manufac¬ 
ture of various tools, tiiat tliis alloy 
will be much used. An alloy of steel 

and part of platinum was found 
not so hard as the preceding, but to 
possess considerably more toughness, 
and will therefore probably hereattor 
be much employed where tenacity is 
much required. The expense of pla- 
tiuuia will not, in most cases, prevent 


its being used. Alloys trltb rbodiuoia 
with iridium and osmium, are found 
excellent; but the rarity of theso 
metals, and of palladium, will not 
allow the hope of general utility. 
When pure iron is substituted for 
steel, the alloys are less subject to 
oxidation. It is suspected that thero 
are other substances benides carbon, 
which give Iron the properties of steel. 

S'rRINUELlTJi. Blue qiiaiu uf 
Finland. 

, STIBIUM. Antimony. 

I STILBITU. I’yramidal Zeolite. 

I STILFNOSIBKRATJS. A mineral 
of which the constituents are oxide of 
iron HO-5, silica 2’2&, water 16, with a 
trace ot manganese. 

STINK-STONE, or S WINE- 
STONE. A kind of limestone. 

STKaHLSTEIN. Actinulite. ^ 

.S’I'RaTA. These consist of exten¬ 
ded parallel laycis of similar snb- 
stunres lying one above tlie other, of 
dillerent depths or thicknesses, and 
they ajipear to be results of deposits 
of the same substances in a state of 
solution, or uf an action like that of 
water, which tends to reduce nil ina- 
tenuls which are its patients to a le¬ 
vel. This action of Xvatcr appears to 
be the reasonable cause of Ihe torma- 
tion of must strata; but there is a 
mecluanical action and i e-action be¬ 
tween substances of ditrerent density 
and bulk, arising Irnm tlicir centripe¬ 
tal force, which constantly tends to 
equalize their separate levels. In 
the present visible creation, tlie upper 
stratum eonsistn of the fine moulil of 
decayed vegetable ami animal mat¬ 
ter, of thicknesses proportioned to the 
luxuriance of the site. Beneath the 
upper stratum usually lie others, evi¬ 
dently of inarino formation, created 
by Bucii an action as that of the seq. 
Beneath this, Cuvier has distinguish¬ 
ed another layer of animal and vege¬ 
table remains j then a second series 
of marine strata; beneath these a 
third vegetable stratum ; and again, a 
third of marine strata; all so many 
effects of obvious, yet remote causes. 
Another cause not generally regard 
ed, tends also constantly to cre¬ 
ate the upper stratum: viz. the 
dust whieh falls from the atmos¬ 
phere, and deposits a scneihle 
thlcknesH in evei 7 year. Whether 
this arises from storms, and the action 
of the atmosphere, which raises tkt 
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dust that falls, nr whetTier there may 
not be a constant aggre^ration of gas¬ 
eous atoms ill the medium of space 
thioiigh wlucli the earth moves, arc 
questions which the observation of 
inaii may never lie aide to determine ; 
but if the latter lie the rase, and tlic 
supposition accords with many (djerjo- 
ineiia, then the hulk of the eaith may 
he ooiisideied us gradually increas¬ 
ing ; and hence the I'enmin's of vrge- 
tiitioii and otliei plieiioiiirna .(of tlie 
EUiicire heiiig constantIv found huluw 
the level of the sea. The ehief ele- 
inciit coneerned in all these Jonna- 
tioiiK and changes, is time. The citiu- 
poujtions of nature often euiploy 
thim-ands of ve.iis. 

Stra'ia. of Bvui^Av'd. 

Every soil of stratum rontaiii'i con- 
^etioiis, in nodules oi layuis, peculiar 
to itself. For instance, chalk con¬ 
tains Idack and glossv dint. Portland 
stone, and all oTlier limestone strata, 
contain Hint var\iiig in tolour, from 
asli-grey to a dull Idack. Clay, and 
all the argillaceous strata contain 
scoptaria. Ami even sand has its 
jroii-stone, piiiicipally in laycM. Most 
ot all of the ‘•tone Mi at a are l.tiniiia- 
ted; the upper beils of wliicti are 
flinch thiiinei and more easily to lie 
jiei reived timn tliose at a grcatei 
depth ill tlic same Mratuin , the hnver 
hcris generally ha\e tlie appearance of 
in«»re solidity, as well .as grealci 
thickness, hut iicveitheless they are 
ill layers. Even lava, trap, 'load¬ 
stone, and similar volcanic jirodnc- 
tnins, aie said to have flinty nodnlcH 
in almndance, and sninctimes «>r groat 
lieuuty. The llnti.-li strata are ar¬ 
ranged nearly in the following order ; 

1. Vegetahlc inunhi, a foot or tv/o 
ill thickness. 

S. Jtnek earth, n few feet in thick¬ 
ness, as ill the hrick-Helds near Lfin- 
dnn, and many other places, hut by no 
means general. 

3. Ueds of shells, sand, and gravel, 
from five to thirty Icot in tliicknc.ss. 
These are exposed to view in tin* 
clilfg on the coast of Essex and Suf¬ 
folk. The shells and sand have been 
innstly washed off in Middlesex and 
Surrey ; hut the gravel, a lew feet in 
tbirkness, roinains, and it is used for 
making and repairing the roads. In 
wune places it is a free sandy gravel, 
and in other places it is inixe'd W'ith a 
qJteitnut-coloured clay, Tbe greater 


part of the materials which compose 
this stratum have been formed in tbe 
places where we now find them ; but 
such of them as consist of rounded 
pebbles have been fragments of older 
strata. Iirokcn and rolled to their pre¬ 
sent situation by the ocean. This 
stratum is known to extend over 
Middlesex and Essex, as well as the 
jioith side of Suircy, some parts of 
Kent, ilcrlfordshire, 1 tuck high ain- 
sliiie, and Suffolk; it is also met 
wiCli at ilarticy row, on the road to 
lta<«ingstoko, at tVcst-cowo", on the 
north side of the Isle of tViglit 
and many other places, but with in * 
tenupto'iis and displ.accineiits, by be¬ 
ing occu*.iiiiiallv washed nwuy 
•i. London clay, linincdiatoly un¬ 
der the foiegoing formation is a clay 
stratum of from one or two hundred 
to nearly three hundred feet in thicks 
ness. Its colour at the top, and to 
the depth ot live or ten, and occuhioii- 
ally to Ufteon or twenty leet, is a 
chestnut. At that depth, the lis'-iircs 
of this stratiiiu become btaiiied with 
sky blue; and at thiityoi foity feet 
fmin the top, the whole substnnee of 
this rlay is ot n lead roloni. The 
depth of colour iiicieases with the 
depth of the stratiini, to a much dai kcr 
I'liie, or even to veiire on a dull Idack. 
The ehcRtiiiit-coloured part of tliis clay 
is used by the Inick-iiiakcr.s, and that 
of a lead-colour by tile-makers. Jtut 
tlie latter is cijuai'ly eapalile of being 
manufactored into bricks at a red co¬ 
lour. Though tliis or any other claj’, 
on being mixed witli chalk, and the 
mixture washed, will piuducc bricks, 
tiles, and otlier earthen svare, of a 
pale snl|diur or cream colour. This 
blue clay contains septaria, (balls of 
indurated clav, iioii, and spar) in 
lied nil’s and l-ayeis, as well n» oera- 
sioiially many crystals, resumbling 
icicl.'s, three or fou'i inches in length. 
1 'hi’se sej'taria balls, on being reduced 
by the hammer, then burned in a lime 
kiln, and ground, produce Parker’s 
Tloinaii cenieut. In a state of powder, 
which reipiires only tlie addition uf 
about fifty per cent.‘of silicioiis saud, 
previously washed till it is free from 
animal, vegetable, and eaithy laHtter, 
and then to be properly watered, 
woiked, and used in a state of mor¬ 
tar, to make an excellent cement for 
wads of every kind ; or any sound 
wail, by being plastered oyer with it. 
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rerpivps a coat ^rhich becomes an ac¬ 
tual stone of the lianler kinclj much 
more so than Portland stone. This 
str.itiiin of clay also contains, nut far 
below the surface of it, the tusks of 
elephants, the bones of animals, and 
petrified woud; and it prevails n-ar 
the siirrucc of the ftround tluon^rh 
hliddlcsex and Essex, tlie northern 
parts of Surrey, on the hills above 
iluiley, in Beiksbirc, at Hartley-row, 
and the north side of the lisle of 
VViKht, in Hampshire, ns well as in 
Uuekidghamshire and Kent, tlirongli 
Suirolk, Norfolk, and iarthcr nortli- 
Wiiid along the cast roast. Voiy 
little water is inot with in this clay, 
ami that is in every rase ol a had 
quality. When goon spring water is 
not to he met with above this soil, it 
is not to be uhtained without digging 
through it, ns well as thrnugli a stra¬ 
tum of maiine shells wliich lie under 
it, into the sandy subsoil. Every iii- 
tcM slice of that sand is full of excel¬ 
lent water, and it tisually rises in the 
well to a ronsidriable beighc, even in 
many eases to overflow the surface. 
Hilt ail roinirmiiicatUm between the 
water in the well and the lead colour¬ 
ed elay (at the bark of the steeiiing) 
inii'.i be pi evented, or the water in the 
well will soon become impregnated 
with the bad qualities of the rlav. 
Thoiigli tliat aptitude in this rl.iy to 
spoil water, for social purposes, is in 
,1 great mea«iire prrveiiteil, in such 
wells as have the water rise so much 
as to overflow in a full stream ; and 
tliat would giMiernlly he the rase in 
low situiitions, it the well-diggers 
were to complete their stocning to the 
stiatiini of shells, and then depend on 
boring one laige .augur hole through 
the marine stratum, into the sand 
which lies under it. This formation 
of rlay has been dug through in sink¬ 
ing wells at Clapliain, Stockwell, 
Hrixton, Nutwood, and other places 
on t!ie north-cast side of Surrey, as 
well as at many places in Middlesex. 
The road dng through l[ighgate«Iiili 
was wliollv in this elay, and the works 
at 1li.it place brought to light niany 
petrifactions. Among the rest was a 
tree thirty or forty leet below the anr- 
f.ie.e, which evidently shewed that 
worms had oaten their way through it 
In every direction, and that the cavi¬ 
ties oecasioned by them were nearly 
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fllled with mineral matter. An ele¬ 
phant’s tusk was found in this clay, 
not far below the surface of it, by the 
workmen employed in a brick-Aeld at 
Kingslaud, about a mile on the north 
ride of Shoreditch Church, London. 
This tusk was latlicr thicker and 
more bent, but not longer than those 
of the living animals at this time. 

A i<ti atum ol shells, pebbles, and 
sand. A bed of shells, consisting of 
oysters and cockles, though mostly 
tlic fif^mer, sometimes whole, but 
more frequently in fTagiiients. These 
shells are cemented together by the 
lead-eoloiired London clay, anil the 
glutinous remains of tisli. They coin- 
l»osc a layer of two or three feet in 
thickness.' Under that there is ge¬ 
nerally eight or ten leet of a chestnut- 
roloi\red loam, containing a few sea 
shells, reposing upon another bed ir 
compact shells a foot or two. The 
whole of this formation is about 
twelve or lilteen fret in thickness. 
This bed of shells has been seen in 
many places, but it is not supposed to 
exist universally ; for instance, it does 
not appear in the pits fur lire-clny at 
Ewell, nor in those for tobacco-pipe 
elay in Puiheck. Hut it is said to lio 
invariably found under the London 
elay, in sinking wells of considerable 
depth in JMidillescx and Bnrrry. In 
the place of tliesc shells at EwcII, 
wlicie rliey were expected to basset, 
or lisc giaduallyto the siirLace, the 
fire-cl,iv IS found'ill two or three Lay¬ 
ers of dilTerent quantities, rising fiam 
niidcr the. edge of the London elay. 
The ii])permost of these beds is of a 
reddisli or ruddy colour, with blue 
veins, 'riip next is a bed of elay, 
about three feet tliiek, not mueli un¬ 
like fullers-earlh, and this rests upon 
sand of a similar blown colour. That 
is, the lowest bed ol this fire-clay lies 
upon the upper lied of Hlacklieath 
sand, beneath which may be seen the 
lower bed of white sand, and under 
that the chalk. These beds of clay 
and sand, mixed in various wavs and 
proportions, are inaiiiifaetiired into 
tiles utid bricks, for ovens, Inrimcea, 
and other Are-places, where a great 
degree of heat is to he withstood. 
The Norden elay is in a similar situ¬ 
ation to the tire-clay at Ewell. Tho 
pits are dug in a tract of barren 
land, and situated about one mUa 
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north-wcBt from Corf« Castle. A sec¬ 
tion of one of the pits exhibits the 
followinfr appearance 
Ixt, Vegctahle mould, a prat earth. 

- I it. thick. 


- 5 ft. thick. 


10 ft. thirk. 
1 11. thick. 


- 3 ft. thick. 


- 17 ft. thick. 


producing heath 
Sd, IVhItc ( lay aud sand, 
in patches 

Sd. Sand, stained uith 
Iron, of a chcbtiiut co¬ 
lour ------ 

4th, Iron sand-stone • ■ 
liLh, Ash-roloiired clay, 

with patche.s of coal. * 

This colour nnay he ul- 
trilmted to the btiiiii of 
Itie colli - - - - - 10 ft. thick. 

6th, (hial, stained, in 
pull lies, with white 
clay. This i Otd is said 
to l)c untit. lor domes¬ 
tic ubc, owing to its 
Vibulnhureiins hineli 
7tb, ripu-cluv, while and 
eoiiipact, in tuo beds, 
ilivi'led by a layer of 
ehu«:oUt«-(!oluured clay 
one toot thick. The 
lower bed is ostecnied 
the bc-L 

The ver) lici-t while clay is the only 
suit sent to niaikot Irum Uum place; 
a greatei ipiaiility nt it, with small 
stains of coal, at well as the coal it- 
sell, are shovelled into the pits and 
wasted. 

htb, Sandy elay of the same white co¬ 
lour as the best. It is iicailydry 
to three ieet deep, and helow that 
the springs prevent any deeper 
•‘carcb ----- 3 ft. thick. 
This clay is on the north side of a 
luity chalk down, towards whuh it 
ai«eeuds and teathcis out so as to 
I'C lost, at one hundred yards or more 
fiom the skirt of the down. The 
coal which covers the clay obviously 
miginated from timber and other 
wood; the specimens submitted to 
examination wcic found to contain 
a portion of mundic and sulphur,— 
Jtlackiieatli sand lies under the fore¬ 
going bed ut marine •■liells. The 
upper part of this forinatiun consists 
of puhbles, (it the size of hursc-bcaiiS; 
uiarhles, and Walnuts they are oi 
nianv colours, and vary in depth irom 
a foot or two to ten» fifteen, or twenty 
feet They form the surface at filaek- 
heatli, Woolwich, and other places in 
Keutt aa well at on 81ilrley*eonuiiOD, 
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Addington-hills, and rroomhurst, in 
Surrey; and they are to be seen in 
many other places, llie pelihlcj are 
nearly free Irom earthy mixture, and, 
where they form the surface of liic 
soil, it is extremely niiproductive. 
,uose sand lies immediately under 
them; it is of a lawn colour, and 
ten or tifteen left in thickness; be¬ 
neath (hat is thirty or foity feet of 
•laiiil, nearly white, which is dug in 
the pits, at Shirh'v, hi Surrey, but 
onl\ to the dejith of llltecn feet, for 
the u.«c of masons, glass-cutters, and 
uusehotd purposes ; it continue*! to 
gre.iter deiilh, but tbo lest of 
it is drowiicil in water. At these 
uls the vegetable mould and pebbles 
to be icinovc.l Irom olf the sand, is 
Iiaiely three icet thick.—Under Uon- 
lon, and in the neighlionrhood of that 
city, aa well a.H w'herevcr this fnima- 
tiun liappens to be in a low situnlioii, 
it is lull of water; but where it lisea 
to tlie surface, it is dr)’ sand. A 
fine section of it upon chalk may ho 
Neon in a large pit at Upper Oieon- 
wieh, verv near Jllacklieath, in Kent. 
It m.ay also he seen to lest upon 
chalk, on the «uutli side of Addiiigton- 
liills, rroouiiiiirst, and other ]ilaees in 
Surrey. The sandy part of this for¬ 
mation lies betw’cen the fire-clay and 
tlic ch.'ilk in the brick and tile fields, 
on t!ic side of the roads at the cast 
end of Ewell; It is believed to lio 
under the pipe-clay of rurheck, bat 
in these places the pebbles arc found 
to he missing. It also vises fronr 
under the lead-coloured clay of Iton- 
don, and forms the surface across the 
iniddl.' of the Isle of Wight, in a 
direction from east to west. It is 
found in the same position In Studland 
Ray, l^irbeek, but it is not universally 
found upon chalk, a.s the places are 
veiy numerous in w’htch different 
shades of chestimt-colourcd clay ts 
tiie immediate covering of chalk. 
But wherever this formation exists, 
it liea upon chalk, and it rises to the 
BurfHce, or bassets out on the London 
side of all the elialk hillo. 

The excavation at Uighgate, fur 
the archway or tunnel, paasi’d at so 
great a depth in the London clay as to 
cut through it, and break up the ma¬ 
rine bed which lies under the clay. 
In this marine bed were found many 
fosBil oyfcteM) lebsten, sharks* teethi 
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maekcrelt muscles of ono inch In 
length, and ir.a.<«ses of otlier perfect 
shells, onC'fiiiirth of nn inch in dia« 
meter. The two last soil of ahella 
were in some instances cemented to 
llic dav'lialls, called s-eptaria.—The 
hottout of the excavation which failed 
under HuTiisi‘y-lanc, is not many Icet 
above the •'tratiiin of rhalk. 

(i. (J/ifilk .—This lorniation is the 
next older stratum, and that it is a 
marine bcdliiient is proved by its con* 
taiiiiii^ the shells of oysters, muscles, 
rockles sharks’ teeth, and upwards of 
littv other fossiLs. The state in which 
these fousils are found, prove (says 
Air. Parkinson) " the matrix in which 
they a]'>'' imbedded was foniied by a 
f^railnul deposition from the surround* 
in/; flnidi vvliieh entombed tlicse ani* 
inals while livin^cln their native beds." 
The stratum is now of various thick- 
ne«<s'‘s, up to eif|r]it or nine hundred 
leet: soon after its formation, or 
Iielore it was fully compressed, it 
must have exceeded a thousand feet 
in tliioknese. It is porous, loose, and 
drv near tlie top, but at Ki'eater depths 
it is coinpuct. At two*tiiirds or three- 
ioiirtlis of its depth is obtained hard 
chalk, tinted brown, which is broken 
.iiid biiriib into the subht;ince called 
Dorkiiif; liuic, which has long been 
used in J/ondnn, in the composition of 
nioitar for superior cement. The 
lower lieda ot clialk, like most other 
strata, inrrease in hardness in pro¬ 
portion to their greater depth, until 
it lieeomcs stone. tVitiilii a lew yards 
of the bottom of tliis formation, there 
are one or more bed:, of it, so hard as 
to ho nearly equal to the host Portland 
stone. Rut, ns an exception to the 
iisjial order of things, this bard stone, 
in Merstliain quarry, lies on a bed 
ol soft onsy-working stone, called (ire* 
btone, wbioli is three or four yards in 
tliickness. Tliis stone is ealcarcoas, 
and of a deep eream colour. It id 
dug and squared at (jattoii, Mersthara 
and (iodstoue, at per cubical foot, for 
the Loudon iiinsons, who use it in lire* 
places. The softncs.s of this .stone, 
and the ease with which it can be 
worked, arc the insudicieiit reasons 
wliioh Induced masons to use it, in 
preference to the much harder and 
tictter parts of the quarry. The upper 
parts ol the chalk stratum, to about 
six hundred feet in thickness, eontain 
Hycn and sodolca of black glossy 


flint; and the lower beds of it, which 
are two or three hundred feet in 
tliiekiiess, contain flint of an ash-grey 
colour. 

Strata are every where bounded by 
a ridge of chalk (except whore the sea- 
coast interferes), which slanting off, 
forms a large concave area in which 
they seem to have been deposited, 
and lienee the term chalk basin, of 
wliich the most northerly includes the 
metropolis, and has been called the 
Londod basin, while the southern is 
less properly termed the Isle ot Wight 
basin, since it includes only the 
northern half of that island, which is 
traversed east and west by tlie edge 
of the basin. The boundary of tho 
first of these basins may be stateil 
generally as a line running from the 
inner edge of the chalk, south oj^ 
Flainborough Head, in YurhshlH^ 
nearly soutli, till it crosscB tho Wash, 
tlicn south-west to the upper part of 
the valley ot the river Kennet, near 
Hiingertord, id Wiltshire, and tlienco 
tending south-east to the north of the 
Thames, and the north-west angle of 
the Isle of Thanet; in all these di- 
TCctiouB the bounding line is formed 
by the chalk hills; on tho east side 
the boundary is the coast of the Ger¬ 
man Ocean. The boundaries of the 
Isle of Wight basin may be generally 
assigned by the following four points: 
—On the nortii, a few miles south of 
Winchester ; on tbo south, a little 
north of Carisbrook, in tiie Isle of 
Wight; on the eat-t, Itrtgfitnn ; and 
on the w'est, Umvli' ‘•ter. It is every 
where circuiiiscrihcd by rhnlk-hills, 
excepting where limken into hy the 
Channel between tiie Islu of wight 
and the main land. Among the suh* 
stances found in tiiesc hasins, none 
are more reinarhablc tlinn the strata 
of bluish or black clay, which, fl-om* 
its forming the general substratum of 
London and its vicinity, is usually 
colled London clay; it occasionally 
iocludee calcareous and silicious sand 
or sandstone ; and in other countr1e!i 
the corresponding stratum is nearly 
entirely a calcareous freestotu!; such 
is tlie caleafro glossier, of which 
Palis Is chiefly built I'his ciay is 
with us remarkable for its horizontal 
layers of septaria, which are flattened 
masses of argjllaceous limestone, tra* 
versed by vefna of carbonate of lime, 
or 'sulphate of barjft^ Tbo Loadoo- 
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olay al'o aiTonls specimens of blue 
pulverulent phosphate of iion, py- 
ritoH, amhui’i fussil.resin, and selenite; 
the h-inltiess of the Avatei found in 
this stratum is rhU'tly leferrilile to its 
containing the Ia 8 t'inenti(>ne<l sub- 
Ktaiiee in solution. The liliie rlay is 
hIsii nbuiida?it in orsranic lemains ol 
crocodiles, liiitles, vertcbial ami crus* 
taeeniis lisli, and testaceous inollusca; 
in great nuuibor and beanlv, but dif- 
feiiiig, though ulteii vciy slightly, 
from recent genera; yet. extinct ge- 
nera, so common in tlic older forma* 
tioria, are rare in this ; it is said, linw- 
ever, that coiriua ammonis and be- 
leiniiites have been found. Zooplivios 
aic likewise of very rare, oecnivence. 
Among vegetalde remains there are 
found pieces of wooil in various 
sitates. and otliera perlorateil by ten*- 
truiCs, like thtisewliieh infest the West 
Indian seas In the Isle of Sliepey 
tliere liave peeu found in tlie.se ('l,ay 
stialano less than 7 (KI varieties ot 
fiuilaiiil ligneous seed-vesscls, very 
few of which agree with any known 
varieties at pieseiil in existence: 
some seem to be species of rocoa- 
iiuts, and various spices. The greater 
part of the soil of ,\fiddlescx, Essex, 
and S(iib>lk, and eoiisideiablc por¬ 
tions of llerktiliire, Surrey, and Kent, 
CMii->ist of Liondnn clay ; and in the 
Isle of Wight basin, it forms the 
vvliole const from Worthing, in Sussex, 
to Christchurch, in Hampshire, and 
extends fium tlip latter place, inland 
by llingwood, llumsey, Farehaui, and 
passing a mile or two south of Chi¬ 
chester to Worthing. The country 
Is generally low. or only slightly un¬ 
dulated, and as a buil It is piodiictivc 
of line oak, elm, and ash timber, but 
requires chalk to render it productive 
ill corn ; when well ninnuretl it forms 
pxeclleiit garden ground, as the viri- 
Tiity of Ln'ndou amply testitics. Tiic 
histoi-y of the wells in London is VC 17 
interesting, as ooiinected with tlic clay 
formation, and tliey may be divided 
into three classes. I. Those which 
are in the gravel altove the clay. 
2. Those in the rlay itself. 3. Those 
which derive tlieir supply from the 
strata below the clay. A great deal 
of good limpid water is derived from 
tlie first class, where its escape is 
prevented by the dense nature of the 
RUbstratnm. Sometimes It is ratlier 
hfirdi and HomeUmea brackiabj but ge¬ 


nerally speaking very good drinking 
water. This siipplv, however, thoui'h 
abundant, is generally insiidlcient for 
the consumption of our great inanii- 
iaotorie.s; yet some of the large 
sugar-lioiiM*s, distillories, and brew¬ 
eries, exeln.'ively emtiloy the w.iter 
of these .shallow wells, which in some 
parts of the town are reinaikaiiiy pro¬ 
ductive. Where tin* diluvial gravel 
is very thin, or altogether wanted, 
there are wells sunk in tlie blue rlay, 
blit the water is exliemely iinpuie. 
tsclenite is its common ingredient, and 
Roinetimes tlie pum|i delivers neaily .1 
saturated solution of tliat salt. Sul¬ 
phate of niHgiiesi.i, sulphate of soda, 
sulphate of iron, ami occasionally sul¬ 
phuretted hydrogen, are also loiind 
in the waters from tlie blue clay. 
The supply of these wells is very pre¬ 
carious, and, literally sjieakiiig, ver/ 
scanty ; for they generally receive the 
linppings of the' thin sii]>erinciiiiilieiit 
diiiivinni. The third class of London 
wells includes those which \iorforate 
I the clay, and dciive tlieir water from 
the strata beneath it; these have 
lately become very numerous, and 
are truly important in many of our 
large rnaniifiictoiies, which were be¬ 
fore obliged to employ the muddy wa¬ 
ter of the Thames. The water wliich 
supplies tliosc wells rises from tiie 
.sands below the London clay; and if 
care be taken to exclude tiio iinpiire 
springs whicli filter in from above, it 
is generally remarkably soft, excel¬ 
lently adapted tor every‘domestic use, 
and, what ix of principal impoitance, 
it never fails, and is not atf^ected by 
rains or drought: traces of common 
salt and of carbonate of lime are 
usually discoverable in it, but what is 
most remarkable is, tiiat when evapo- 
1 ated it leaves a Iiiglily alkaline re¬ 
sidue, nhiefiy of carlioiiate ot .soda, 
which sometimes amounts to four 
grains from the quart. The depth of 
these wells is, of course, dependent 
upon the thickness of the clay stra¬ 
tum. At Whitechapel, east of Lon¬ 
don, some wells have been carried 
through it, and do not exceed lUU 
leet; at Tottenham it is aliniit 120 
feet: in the Strand, 2ii0 feet; in St. 
James’s-street, 23.1 feet; at Chelms¬ 
ford, 300 feet; and at Wimbledon the 
well is .130 feet deep, and it is doubt¬ 
ful whether the elay is actually tliero 
pierced. Ry ludirect examinatiooi • 
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the neatest thicicneni of the clay in 
the London basin has been estimated 
at 1000 feet. The height to whirh 
the water rises in these woIN will de- 
]>cnd much upon their locality. Upon 
perloratiiig into the strata whence it 
Issues, it generally rushes forth with 
▼iolenccj and assumes an invariahlc 
level; and there are several iiistaiicea 
of its ovcrdowiiig in a peipetual 
stream; of which the well at Mer¬ 
ton. that sunk at Norland hill, behind 
lioiland-housc, and that lately made 
at Raveiiscourti at Haiimicrsmith, 
may be quoted as instances. Above 
the blue clay wc hiid, in certain situ- 
atloiiH, distinct superimposed strata; 
tbus. on the east coast ul SiiQolk. low 
elifTs resting upon the London clav 
aie found to consist of sand and gra¬ 
vel, Giiclusing peculiar lossils; the 
whole mass is known by tlic ap- 
jiellation crag. Of the shells which 
It ruutaiiis, the greater number 
resemble the recent shells of neigh* 
bouiiiig seas; tlicre are, however, a 
few extinct varieties, and among them 
the murex contrariut; though, what 
is very curious, the iossil shell with 
the whirls in the ordinary direction is 
alsjo loimd here. There are likewise 
a lew fossil bones, much Jiiipregiiated 
with iron, and belonging to unknown 
animals. 'I'liis funnation is seen nt 
Walton Naze, in Essex, and caps the 
dills on both sides of Harwich, ex¬ 
tending considerably into SulTolk and 
Norfolk, where it forms a fertile soil. 
The sandy deposits which cover cer¬ 
tain parts of the London clay, and 
which arc denominated Dagshot sand, 
must also be considered among the 
deposits which geologists have lately 
termed the upper marine formation. 
Hagshot Ileatli, and the sand of 
Hampstead and Highgate arc of tins 
descripti<>n. It is, however, in the 
Isle of Wight that we meet with the 
tnost interesting series of the strata 
above ttic lilue clay. The eliif called 
Headen Hill, on tho north-west coast 
of the island, exhibits an admirable 
seetion of these formations. This hill 
consists of several strata; the upper¬ 
most overlies the upper marine for¬ 
mation, and contains abundance of 
fresh water shells without any ad¬ 
mixture of marine exitvite, together 
with seeds of a flat oval form, and 
arts of coleopterous insects ; it has 
cen termed the upper fresh water 
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formation, and may he seen in many 
other parts of the island, especially 
about Cowes, Bcmbridge and Bin- 
stead, and it is quarried as a 
building stone between Calbourne and 
Thoricy. To this stratum suerecds 
the upper marine formation, and then 
wc ariive at a series of Leds of sili- 
cioiis, calcareous, and argillaceous 
iiiarles, abundant in fresh water shells, 
but wholly delicicnt in niarino relics ; 
thci>e b#ds constitute the lower fresh 
water lorniation, and may be seen ex¬ 
tending round the north side of ilea- 
den Hill into Totlaiid Jtay. W'o now 
descend to the strata which lie imme¬ 
diately beluw the London clay. They 
consist of irregular alternations of 
sand, clay, and pebble beds, forming a 
series of contemporaneous depositions 
Intel mediate between the chalk ai^^ 
clay, and usually descriiied wilder the 
very inappropriate term, plastic clay 
formation. The sands are of various 
colours and qualities, so arc the clays, 
some of which are used for pottery, 
some for tobacco-pipes, and some for 
bricks: tlicy contain imperfect coal, 
pyrites, gypsum, and abundant orga¬ 
nic remains in some places, while in 
others there are none. The highest 
iiortliern point nt whirh this foinin- 
tioii IS seen is near lladlcigh, in Kssex, 
whence it borders the cla) to about 
hve miles south-wO«t of Jtraiiitrec. 
Halstead and C’oggeshall. and the in¬ 
termediate tract, nie upon the plastic 
clay: it also extends from Ware to 
near Ediiiontoii, over Enhcld rhasc, 
and passing close to St. Albans, skiits 
the Jjondon e.Iay to Uxbridge, on the 
north of whicli it takes a westerly 
direction towards Beaconsfield, and 
thence runs nearly south to the 
Thames. It is seen again at Headings 
ill Berkshire, and extends tbcncCto 
tliough nut in a straight line, to a few 
miles beyond Hnngeiford, which may 
be said to be its ext reine point on the 
west, except a few outlying masses 
south of a line from the latter place 
to Marlborough in Wiltshire. Turning 
south from a Tittle on the west of Iliin- 
gerford, to the foot of the chalk lulls, 
it passes east by Kingsclere, Basing¬ 
stoke, and Odihain in Hants, and 
Guildford in Surrey; thence rather 
in a north-easterly direction a little to 
the south of Croydon, it continues to 
skirt the foot of the chalk hills by 
Famborough and Chatham in Kent, 
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anrl thenee by Milton and Ospring^i to 
the foot of Houghton Hill, where it 
divides ; poMsirig, on the one hand, in 
n iiorth-CriHleilv dirertion, it skills the 
London eiav to Whitstalile on the 
eo.ist; and on the other nearly east 
In Canlerhury, (whieh stands on the 
Yieds of this toroiation,) to the I'oastor 
the Hociilver, whence it again passes 
to the soiitli-west, exeepl wiierc marsh) 
lands intervene, hv Sandviieh, which 
is hiiill upon it, a litth* to the ^onth <d 
Deni. 'I’hc su]>erin<‘dial order of 
roeks, though HdiuUting of several 
eiitidivisioiis, iiiav gencially he re> 
fpired to the following elassr*, enu¬ 
merated ill the onler of their sueces- 
sioii desrending Irorn the plastic clay. 
1. Chalk. 2. r'crriiginuii!* saud. 3. 
Oolite, including lias, 4. New red 
>,^ndstone and magnesian limestone. 
The chalk formation from its extent 
anil contents loniis one of the nio^t 
remarkable and iiiterestiiic feiitiircs of 
Knglish geology. Where in contact 
siiththe supeiiiieimibent clay, it gene¬ 
rally exhibits symyitoms ot having 
been exposi'd and w<»rn previous to its 
having received that ruveiing, as i, an 
inreiral liad exi.sted between its com¬ 
pletion and the tleposition of the for¬ 
mations that repose upon it. The up¬ 
per strata of chalk are remarkable lor 
their layers of nodular flints, which 
are generally arranged nearly in a 
liorizontal position. Sometimes tabu¬ 
lar masses, and even veins of flint, 
aro observed, tho latter traversing 
the strata at varions angles. Modules 
of pyrites, and of crystallized carbon¬ 
ate of lime are alcui found in these 
beds, and a very interesting senes of 
organic remains of genera and species 
nearly all extinct. The lower strata 
of chalk arc marked by the deficiency 
flf flint and organic remains, and arc 
eoniinonly more or less argillaceous, ex¬ 
haling .an earthy smell when breathed 
upon, and degenerating into what is 
usually called chalk inarlc, a compound 
of chalk, clay and sand. Where chalk 
is of uniform texture, It is generally 
deflelent in springs; but whore it hap¬ 
pens to be traversed by beds or veins 
of substances of softer or sabulous 
texture, there the water often perco¬ 
lates and yields an ahniidant supply. 
The agricultural qualities, and the 
aspect of chalk are too well known to 
xeqiure particular notice. A loose 
tilicious saudt occasionally aggre- 
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gated by a calcareous cement, and 
containing particles of mic.a and green 
earth, forms the stratum upon udiich 
the rhalk re<ts, and which is of eoimi- 
derablc tliiekness in the .southern 
ronnties. hut more obscure in the mid¬ 
land and iiorthmi eoimties The ful¬ 
ler’s eailh, and sulphate of liarytes of 
Niithnld inSiirroy, tognthei withciys- 
t;ils Ilf (|n<irtr anil eurhoiiatc of lime, 
and iindukvs of chalcedony and chert, 
aie found in thi? dcpo<-lt; it is also 
very ahuudant in organic remains, it 
is, however, difficult to draw any eor- 
rei't line of demarcation between this 
green sand with its accompanying 
rlays, and the great iron-sand fofina- 
timi, which ive see in such perfection 
in tlie (dilfs at Hastings. This iron- 
sand, however, is comparatively 
scanty in organic remains, so that 
the giccii sand and iron sand hear iu 
this respect some analogy to the upper 
and lower chalk. 

The Foreland, between the bays 
of Studlanil and Swanage, in Dorset¬ 
shire, shew a pictty good section 
of the chalk stratum; in that place 
it naa estimated, with an attention 
that was little less arciirute than 
mcasuiiiig, tlie chalk with bhack flints 
to be six hundred feet, and the lower 
beds to be two hundred feet in thick- 
nes.s. Iligh-down, at the south-west 
corner of the Isle of Wight, is all of 
the chalk formation, and it rises 700 
feet above the sea. This chalk moun¬ 
tain has been rent from the horizontal 
C/baik stratum; on that occasion, ono 
edge of it has been tiirpcd up, and 
the other down, until the strata set¬ 
tled in a vertical position. This move¬ 
ment Included two beds of clay, nnd 
many of sand beneath the chalk; 
these are vertical, and exhibit all the 
colours of the rainbow adjoining the 
down in Alum bay.—The lower beds 
of the chalk formation, and every 
fissure In them, arc. with few excep¬ 
tions, completely filled with water. 
All the rain and snow which fall npon 
chalk, percolate downwards to its 
base, where the water is stopped by a 
subsoil of blue clay; and that occa¬ 
sions it to accumulate in the chalk, 
until it rises to such a height as ena¬ 
bles it to flow over the surface of the 
adjoining land. In this manner are 
formed the springs and rivulets which 
issue near the foot of every chaHc-hill. 
lo the Covei at West Lulworth* fine 
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iVesh-watfr^treanfm issue from the base n^e-baf. as well as at Lutworth Cove, 
of the aiijoinin^ mountain of chalk, In Dorsetshire. This stratum lies 
just aiinvo the level of the sea. The immediately under the chalk, and 
water which is-,ue^ from the chalk at rises to the surface on the south side 
rroyduii. Ileddiiiifton, and (hirshiiltnn, of the downs in Surrey and Kent; ns 
foriii the river Wandle ; and the samo well as on tlie north side of the Suutli- 
tiiing’ happens at Kwell, Merstham, downs in Susses ; it every where forms 
and other places.—Mr. lliltftn Joliffe a soil of so dark n blue colour, as 
inaJe u culreit sever.il hundred yards induces the country people to call it 
in lioiotli, from a level so Iimv as to hlaek land. The specimens of this 
p.i<s tinnuirh Ins works In the chalk formation, which have been examined, 
at JVrerstliam, l)y wliicli a rivulet of shew Out It is a clayey marie, which 
water, sufficient to turn a mill, is elFcrvesces very freely with acids. 
eoiiiitaiiUy iiinniiii^ off. This culvert This formation of clay lies between 
dr.iiiis the water off in Mich a manner eliallc and sand of great depth ; theie- 
us to enalile him to raise the lower fore, it is ohvions that the plares arc 
lied', of the chalk stratum: these con- very numerous in which much of the 
Mist of chalk stained with iron, to vast quantity of water, now lodged in 
hum for Dorking "lime; of a stone tlic lower beds of chalk, might be 
which is supposed to be nearly equal passed through this tenacious stratiini 
to Portland stone; and lire-stoiic into the sand under it. by the ea* 
lying immediately under each other, means of boring a sufficient numill 
without any intermediate matter, and of large augur holes, a few yaids 
111 the Older in which they are men- deep 

tinned. The chalk stratum passes luic third of the four subdivisions 
under fjondqn, at the depth of three, of the snpermedial rocks, namely, the 
four, or at the most within five hun- oolitic series, is chiefly impoi taut as 
dred feet. It is said, that the chalk the great repository of the principal 
stratum was found at the depth of architectural materials which the is- 
one hundred and eight feet, In sinking land allords, and may be generally de- 
a well at the vinlunlUng-oflice, Dept- scribed as consisting of a series of 
ford. It gradually rises to the surface alternating oolitic limestones, of cal- 
In about ton miles, as at Croydon and cnreo-sdlcious sanilstones, and of ar- 
otlier places ; it then lies Immediatelv gillnreous and argillo-ealcareous bc<l.s, 
undci a thin vegetable mould, and repeated in the same order. Three of 
oontinues to ascend for eight or ten these systems appear to comprehend 
miles more to the south ; there it has all the beds which intervene between 
attained its greatest height, and forms the Iron sand and the new red sanJ- 
a range of stupendous hills on the stone, and each system lies upon a 
north side of the towns of Polkstone, thick nrglllo-calcai oous formation. 
Ashford. Maidstone. VVrotham, and eonstitiiting a well marked line of dc- 
Westerham, in Kent; Godstoiie, Ilei- marc.itlon, the oolitic rocks of each 
gate, Dorking, OulMforJ, and Farn- svstem forming a distinct range of 
liara, in Surrey ; as well as on the hills separated from those of the other 
north side of the South i>(uvns, in systems by a broad argillaeeous val- 
SuHsex; and above all the preeipiecs ley. In England, these forriiatiotiBoc- 
of chalk stratum In Englauil. eupy a zone having nearly thirty 

7. Ckatk of a ^eep blue colour, miles in average hivadth, extending 
and oaleareoue at Ma/A.—A section across the Island from Yorkshire on 
of this elay, well defined, measured the north-east, to Dorsetshire on the 
fifteen feet; towards the bottom of south-west: they are characterised by 
the bed it is rather laminated. There peculiar organic remains, among 
Is a lower bed of it, b>it so much which we enumerate many extinct 
mixed sidth sand as to render It ra- genera of oviparous quadrupeds, ap- 
ther of a lighter colour than the above; parently Inhabitants of salt water 
and this ie fifteen feet thick. These only, various vertebral fishes, testaeea 
formations of clay were seen immedi- of all descriptions, coralloid zoophytes, 
ately under the chalk, near the Chine, enerinltes, Ac. The whole of the 
at St. Cathorlne's, and at Compton- oolltlo series reposes upon argillaee- 
down, on the south side of the Isle of ous deposits, the uppermost of whieh 
Wight, and on the north side of Swan- art deep bhie marie, with a few tire- 
MS 
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giilar beds of lime-stone, which in¬ 
crease In frequency as we descend, 
and present a series of thin stony beds 
separated hy narrow argillaceous 
layers. The^e beds are kiiown by tlic 
name of lias; they are argillo-cnlea- 
reoiis, and the whice vaiteties admit 
of polish, and may be used for litho- 
grapliic engraving, while the blue or 
grpy lias eontainti oxide of iron, and 
forms, when calcined, a strong liire, 
distir.gnished by its propcityi^*'' setting 
under water. Tlie lias is nearly des¬ 
titute of mineral products, if we ex¬ 
cept iron pytites, wldch by its decoin- 
positiou, frequently produces an alu- 
iiiiiiiius edloi'eseenoe, us in the alum 
iiii.ile of Whitby, and soiiiethncs .a 
spontaneous tiidanuDiitiuii, ns m the 
ciilfs near Cliariiioiitb. Organic ie- 
mains are here very abundant and in- 
■^^.‘restiiig ; they embrace more verte¬ 
bral annuals than one found in any 
other fornintion ; among them are two 
remaikably extinct genera of ovipu- 
iiins qiiiidrupeds, the ichthyosaurus, 
and the plesuisaurus. The strata whlcii 
intervene between the lias and the 
deposits of c.ial, are referable to two 
loriiiiiti.tns very intimately connected 
togeihcr, VIZ., 1. a seiies ot marly and 
sniidv lieds, iiiteniiixed with coiiglo 
iiieraies derived liotn older rocks, 

1 4iiUiiiniug gypsum and rock salt: and 
secondly, a calcareous formation, of¬ 
ten breciuted, and containing magne¬ 
sia, U big InMow' or ill the lower por¬ 
tion (it the above series. The former 
<le|H»stU are coiiimonly called red 
inai-le, or new red sandstone ; the lat¬ 
ter, inugnesiaii limestone. Red marie 
is a very extensive deposit, stretching 
from the northern bank of the Tees 
ill i)urliani, to the southern coast of 
Devonshire ; its texture is various, 
and it is especially remarkable for 
containing beds of gyiisum and of 
rock salt, and for the absence of or¬ 
ganic remains, lit respect to tbe 
magnesian limestone, much confusion 
has arisen from neglecting to dis¬ 
tinguish between that associated with 
the red marl, and the older rock of 
similar composition associated with 
Uie mountain limestone.* and from 
which it is distinguished by its orga¬ 
nic remains and geograpliical position; 
the latter is also marked by the fre¬ 
quent occurrence of extensive beds of 
ealeareons conglomerate. It differs 
ftoui common limestone in having a 


sandy ctructure, glimmering lusti'e, 
and yellow buff or fawn colour; it 
oiten occurs in ooncrctional masMvs, 
dispersed thioughan aienaceous ioiiu 
ol similar materhili' it is sontctimcs 
compot'ed ot small rhombic ciystul- ; 
occasionally oolitic, an 1 often ccilu- 
iar : tbiit of Sunderland is llexlblc ; 
at Perrybriilge it is fceti.l; and llie 
lime which it affords, when culciiicd, 
is itijnrioiiH a't a manure, unless it be 
very sparingly eiuploycd. Orgaiiit: 
remains aie lare in ibis formation. 
The srrie'4 ol lock loimatioiis in¬ 
cluded ill tbe medial or carbonilei‘o(i<i 
order, admit of the following subdi¬ 
vision : 1. (ioal. 2. Millstone grit and 
shab‘. 3. Carboiiiivruus, or iiiuuiitniii 
limc'-toiic. 4, Old red siuulstuiic: and 
in loimiiig an accurate notion of tlie 
geology ot our coal districts, vve shall 
be much assisted by keeping in mow 
the mutual relations and connexions 
of these tour substances ; remember¬ 
ing, always, that although oarlHimiee- 
ous beds'occur iii other foi mat ions, 
it is only in the limits ot the strata at 
which vve have now arrived, that sup¬ 
plies of coal capable of being piotit- 
ahly worked aieto be found. The 
coal strata, or coal measures, as they 
are often called, consist ol a series of 
alternating beds of coal, slate-clay, 
and sandstone, the alternations being 
ircquently and indetinitely lepeated. 
The slate-clay or shale, differs from 
clay slate by its want of solidity and 
induration ; the sandstones arc usually 
giitty, micaceous and tender; they 
are used for building, paving, and the 
uiaiinfacture ot giindstoiics. Tliese 
strata also afford nodules of clay iron¬ 
stone, the ore, whence the principal 
supplies of that important metal are 
derived in this kingdom. Tbe organic 
remains of the coal strata are abun¬ 
dant and curious, especially tliusc of 
the vegetable kingdom ; they consist 
ill the trunk, Icatcs, ainl seed vessels 
of various plants, all distinct fi^oui 
species now existing, but agreeing 
with the products of hot climates, 
and of moist situations; arundiiiace- 
ouB plants and ferns are very plenti¬ 
ful. The few shells that have been 
discovered are apparently marine, 
not fluvial. The inclination of these 
strata is one of the most remarkable 
points in their geological history; 
they are generally iuclmed. and often 
at a very blgli uiiglOi being quite on- 
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eonform.ililo to the more horizontal 
overlying beds ;tIiey:ilto uxhibit othei- 
hTCruIsifitip«, simonif which the great 
fl-'orfs which travorstc them, often ex¬ 
tendi rig for several miles, deserve 
peeuliar notiie. Tlie coal measures 
i'ei>t upon beds of shale and of niill- 
stoiie grit, which is a cnaisc grained 
siiiiilstono,more Animated than that 
whie/i subdivides Mie htrata uf coal; 
it contains occasional beds of bitunii- 
noiis limestone thin seains of an in- 
diifereiit coal, nodules of ironstone, 
amt ahuiulaiice of pyrites, niir) is oc¬ 
casionally visited liy the metalliferous 
veins of the strata uiidcrucatli. Va¬ 
rious hituuiiiiois sulistatu'cs also arc 
found ill it, and iihuiitlance ul vegc- 
tahle iiiipiessions. together with some 
niarlnc shells. Considered in a gene¬ 
ral point o| view, this seiies is iiiler- 
ini'diatc ineharactei and coinpusiliuii, 
as it is ill ]io><itiui), between the main 
roal measures which it suppoits, and 
the iHountain lime which it covcis, 
forming the natural link l>etwccii 
them. This whole series reposes upon 
an important ushciriblagc of -trata, 
ehielly calcareous: from its associa¬ 
tion with coal, is culled carhouiftMOiis 
limestone; as it forms consideiahle 
hills, and is rich in met.ils, the terms 
mountain and mctaUiforous limestone 
have also been applied to it. Its pre¬ 
vailing colour is grey, and it is gene¬ 
rally Iiard enough to take a good 
jiulish ; it is often magnesian, ferruui- 
noiis, and tiitumiiioiis ; its various stra¬ 
ta being divided either by p.ii tings of 
clay, grit, or shale, or by alteralion.>i 
of that variety of trap ruck, culled in 
Derhyshhe toadstoiie. It cmitaiiis no. 
dules of chert, arranged something 
tike the flint in chalk, and it is remark¬ 
able for the prcvaleiiCi! of empty tis- 
lures and caverns; rjvors winch tiow 
across it are often ingnlphed.and pur- 
buc fora considerable distance a sub¬ 
terraneous course; it abounds in 
roe.ky dales and mural precipices, and 
fouas much of the most picturesi^ufl 
and romantic scenery ot England, ft I 
Is, moreover, tliu principal depository! 
of the British leal mines, those of; 
Kurthuiiibcrliuid. Durham, Yorkshire, | 
Derbyshire and Cumberlanrl, being all. 
situated in it; it also ail'ords ores of > 
some other metals, and a variety of, 
beautiful cryatalllzcd minerals. The 
organic remains of this limestone dif- j 
fer from those uf the supcruiconibent' 
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strata, hut resemble those of tbe in¬ 
ferior limestone. Vertebral renmiiix, 
though rare, are found here; there 
are also many species of Testacea; 
zoophytes, and' cspeonuly cncriiiites 
' and eo'rallites, are profusely abuiid.iiit, 
an 1 indeed the whnlc mass of niek 
Monetimes seems as if entirely imuie 
up of tliem, whence it has been called 
eiiri’iiial liniestonc. 'ihe strata of 
carboniferous limestone exhibit ail 
the mregiilarilies of Che aeconipaiiy- 
ing ro.a] measures; tliey are otten 
giearly inclined, contuited, and dislo- 
eateil; and,when they alteniatc with 
argillaceous strata, they genciallv 
abound in springs, whicii break out 
often v\ itli singular impetuosity. The 
hot springs of Buxton, Matlock, and 
C'iiitoii, .ire upon this formation ; the 
waters are genorally reiiiai kably pu m . 
and pellucid, though soiiietiinespm 
loaded with carbonate of linio, held 
in solution by excess of carbonic acid. 
Us to deposit it as a tufa upon the ad- 
laeent roek, nr iiiciust bubstances ac- 
cidimtally iinnieiscd ; sucb are tlie 
petrifying spiings oi Matlock, Mid¬ 
dleton, &.e. We now reach the lowest 
iiieiiiljer of the carboniferous or me¬ 
dial seiics ol rocks, which, from its 
priority oi deposition, is termed old 
red sandstone ; it is sametiuies sepa- 
r.'itcd fioiii the liiuestoiic by a layer of 
bhile ; it is a meclianical aggregate, 
eoiistiti^cd apparently uf abraded 
(juartz,lhica, and felspar, containing 
iragineiits of ijuartz and slate ; ooiiio- 
tiines its tcxliirc is slaty and Hue 
grained ; at others il pusses into a 
coiictoineiate. Its colour is dark iron- 
red, brown, or grey, and it usually 
pusses ill its luw'cr >trata,hy an iiHcn- 
sitiie gradation, into the greywacke, 
upon which it is geiicrally observed to 
repose. It contains few organic re¬ 
mains, and no important inlnei'Kis. 
The formations liitlieito described. 
Olid properly enougli teianed strata, 
follow oaeh other as successive depo¬ 
sits. ill regular and unvaiiiig order ; 
but not so with tlie trap rocks, they 
make their occasional appearance 
amidst ail the strata, from the oiialk 
downwards; not as regular forma¬ 
tions, but as invading masrcs, di-loea- 
ting and disjoinUiig their neiglibours, 
eouvcrtiiig rlialk into marble, sand- 
stone into cliert and jasper, coal bito 
coke, asiid shale into silicious seh^t; 
they occasion dykes, or faults aud ele* 
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rations nf th« strata, and vlalrnt 
and jtudden assumption of tlu‘ir prn- 
soiit sliuHtliMi; ain«m|f the older rocks 
they nUii play a very important part, 
and their (general histoiv tends to 
rleiir tip many dithculties con- 
iii’oted \vlth the granitic iormations. 

As hii oxamplc of the mode in 
wliicit the strata of the south of Eng> 
gland arc arranged, we shall give a 
minute desvriptiim of one particular 
place, wliicli Is peculiarly farograble 
fur geological observatiiuis. ' The 
strata of Alum bay, in the Isle o( 
Wight, now seen in a venical position, 
must have bi'eii originally horizontal, 
or nearly so. Ilesides uth(>r eireuni- 
Htaiire'« from which this appears, there 
arc, ill one of tiie veiticul i cds con- 
sixting of luoHP sau'i,several lasers of 
Hjjits, extending from the hottom to 
(tK.lop of tlie uliiT; these have been 
rouiidcil by attrition. Now it is in¬ 
conceivable, that tliese dint pebbles 
should have been originally deposited 
in their present position; and tlicy 
point out the original horizniitality of 
the .seilcH. It appears, that between 
the vertical chalk liiltx of the Isle ul 
Wight, and the South Downs, there 
Is a liiisiii, or liollow, occasioned by 
tlic disturhaiice of the whole mass or 
strata from below tlie clialk, to the 
Loislon clay, inclusive. Iletice, all 
the iieds situated within this basin, 
lie aliove tlie lanidoii clay. The lower 
stratum in more or less argdlaceous, 
and cuiistituteH what Is railed tlie 
chalk tnurlc. Together with the other 
strata, it frni|uently forms cliili) of 
eoii>.iileral»le heights. It pulverises in 
froxt. 'i'lie chalk<iiiar1c is never quite 
HO wliite as chalk, having generally a 
tinge of yellow. Vhe miildlo and 
tipper strata eonsif. of ciialk of ex¬ 
treme whiteness aud purity, and are 
dhdiiiguisbed from each other chicliy 
by the upper containing Hint nodules. 
Chalk without dint is usually harder 
than chalk with lltiit. The clay and 
sand cHifn of Alum bay exbiidt the 
most Interesting natural sections 
which can be imagined. The whole 
have evidently been formed at the 
bottom of the ocean, as they all ex¬ 
hibit marks of marine oiiglii. The 
chalk whim forons the ^de of Alum 
bay, is soitewhst harder tlian usual; 
and the (liata are shivered ao aa to 
eoine to ptefeea when taken out. Next 
to the chalk In the north* b a bed of 


chalk-marie. To ibis stieeeeda a bed 
of clay, of a dark red colonr, streaked 
with white or yellow. This is divided 
by a bed of white sand, from a very 
ttiick bed of dark blue clay, whicfi 
contains much green earth. Next 
lullows a succession of beds of sand. 

Greenish yellow sand. 

Yellow sand with fcmiginoua masaea, 
Greeuisli sand. 

Yellow, white, and n'oenish sand. 
Wliltish sand, with thin strlpea of olaj. 
White and yellow sand. 

Light green sand. 

Ferruginous sand-stone. 

Yellow sand, with a few red stripes. 

Next to this, and in the middle of 
the liny, is a numeruiia succession of 
beds of pipe-clay, alternating with 
beautifully coloured sandx. 

Ulackish clay, with atripea of wliMe 
sand. 

Rand intensely yettow. 

Very white sand. 

Sand of a crimson colonr. 

Pipe-clay, with sand stripes. 

Yellow sand, with some crimson. 
Pipe-clay, white and black stripes 
of sanil. 

In the middle there ai'C three lieds 
of a sort of wood-coal, tlie vegetable 
origin of whicli is distinctly pointed 
out by tlie fruits and braiiebes still to 
be observed in it. It biirus with dif- 
dciilty, with very little flame. 

V. Yellow and wliite sand, with 
crimson grey stripes.—See Plntf, 
w. Five beita of coal, similar to 
that already inmitioned, each a toot 
thick. 

X. Whitish saud, and brownish 
pilic-cliiy. 

y. Wliltish sand, vitli stripes of 
deep yellow. 

X. Layers of large water-worn 
black flint pebbles, imbedded In deep 
yellow sand. 

11. A stratum of blackisli clay, 
with much green earth and septaria. 
Ill this earth ai‘e iiiinieroin fossil 
shells, in a very fragile state. A 
stream of watoi' from the adiolning 
hill lias worn a deep channel through 
the stratum, and affords a path to 
the bay. The strata C consist of 
yellowish sand, which dip about 45^ 
to the north; and the sand D. lying 
oil them, is nearly horizontal. To 
the north of Alum bay is the hill 
called Headen, 400 feet high, com¬ 
posed of the Mum horisontal tlri^ 
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of wlileh the north pftrt of the island 
eoosiets. In this hUi Is distinctly seen 
the alternation of marine and fresh 
water deposits. 

The lower fresh-water formation* 
appears in a scries of sandy calcare¬ 
ous and ar($illaceous marles, some¬ 
times witli more or less of a brownish 
coally matter. Some of them appear 
to consist of fragments of fresh-water 
slieils, many of which are sufflctently 
entire to arcertain their species. These 
are the lyimicas, plaiiorhis, and ry- 
clostooia.and perhaps the helix; with 
a bivalve resembling the fresh-water 
niytiluB. These beds lie immediately 
upon the black clay,.which covers the 
white sand already noticed. The 
quantity of shells is by much too con¬ 
siderable to suppose that they could 
have been earried by rivers or streams 
Into an arm of the sea; and in this 
case there would probably have been 
an intei mixture of marine shells. We 
are cimipelled, therefore, to suppose 
that the spots where they now are was 
once occunled by fresh water, in which 
those niiimals existed in a living 
state. Fresii-wntcr strata occur in 
Other parts of the Isle of Wight. 
Over the lower fresh-water formation 
In the Isle of Wight, a stratum occurs 
consisting of clay and marie, which 
contains a vast number of fossil 
sliells w holly marine. At Henden, it 
appears half-way up tile diif, and 
kbout thirty-six feet tliick. The shells 
are so numerous that they may be 
gathered by hnndfiills, and are in ge- 
iioral extremely perfect. From their 
delicacy and perfect preservation, it 
is proha>)le they lived near the spots 
where they are now found. Imme¬ 
diately nhuve the last stratum, is a 
thin bod (it sand of six inches, upon 
which rests sn extensive calcareous 
stratum of lifly-five Icct in thickness, 
every part of which contains fie'di- 
water shells in abundairce, witiiont 
an admixture of marine exnvin, 
Many of the shells arO (|iiite entire. 
This plaee must haVe been the bosom 
of an extensive lake in some period 
hr antecedent to human history; and 
(he earth must since have undergone 
Tdrioua revolutions, as th^se, instead 
of being now In a hollow, are at the 
top of a hill. Over this bed is a 8tra> 
him of clay of eleven feet In thickness, 
eOritainiug fragments of a stietl of the 
Mnlre kuHlk Abott this stratum Is 
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the alluvium, trhich here, besides ve- 

E tetable earth, clays, marles, and sand, 
iHS a vast quantity of rounded sill- 
clous pebbles of various kinds. 
shall conclude this article witli a short 
account of the strata of tlie country 
around Paris, with icfleetlons arising 
from the consideration of this suhlimu 
subject. 

Tho country In which the capital of 
France is situated, is, perhaps, the 
most iremarkabln that has yet lieen 
observed, both from the siiccessioii of 
dliTcrent soils of which it is formed, 
and from the extraordinary orgnnio 
remains whirh it contains. Millions 
of marine shells, which altornato le- 
gularly wltb frcsli-w’ater shells, com- 

{ lose tho principal mass. Itones of 
and animals, of which the genera 
are entire^ uiikmm'ii. are fniind^fliS' 
certain parts; other bones, rt'maflta- 
hie for their vast size, and of which 
some of similar genera exist only in 
distant countries, are found scattered 
in the ut)|ior beds. A inaiked cha¬ 
racter of a great irruption from the 
south-east is impress^ on the sum¬ 
mits, (oaps) and in the direction of 
the principal hills. In one word, no 
I canton can afford more instruction 
I respecting the last revolntlnns which 
! have terminated the formation of the 
present continents. It appears that 
the country round Paris, is, in many 
: respects, similar to the country round 
London; they both rest upon chalk 
as the foundation rock, ana over this 
chalk are betds of clay and marie, con¬ 
taining the remains of iresh-water 
shells and of large qnadmpt'ds: tlie 
principal dlfferenre consists in the 
gypsum and milt-stone, which are 
local forinationo, and are not found 
ill the ehalk districts of England. 
Though chalk is the foundation ro(lc 
of the country for a eonsiderable ex¬ 
tent round Pni Is, It only rises to the 
surface in a tew situations, being co¬ 
vered by the other strata In the fol¬ 
lowing order s— 

1. Chalk and flint. 

2. Plastic clay and lower sand. 

3. Coarse limestone, or calealro 
grossiere. 

4. Lower marine sand stone. 

In some sitiiations, on the same le¬ 
vel with 3,4, Is a bed ot ealeareoue 
stone penetrated by silcx, without 
shetls t It occupies the place of }«ad 
4| where it occurs. 
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6. Lowoi- frcBh-wntor strata. 

7. Gypsiiinniis day, and gypsnin 

coiitaiiiitig bones uf (|uadiu< 

peiN. 

8. A he,I nf oysters. 

!). Sand and sand'Stone, without 
sliflls. 

10. Superior marine sand-^tone. 

11. Milt-stune without shells and 
aritillarfDus sand. 

12. Fresh water formation, inelud> 
iiift niaih's, niill*stunej and Irc.<)U wa> 
ter shells. 

I.'l. Alluvial soil, anrient and mo¬ 
dern, iiicliirliii^r pelihlesj piiddinjt- 
Htoiie, black eaith (lea marnva argit- 
ienaua ttoirea) and peat. 

The total thirkiiess of the dilTerent 
beds and stiata over the ehalk, as 
piveii in an ideal seetion of the coun- 
tlu‘ 1st tome, is about 150 
nieires, or near 400 feet. The plaster 
<|uai Ties at Afoiitinartro, in the envi¬ 
rons ol Paris, are eelebrated for their 
ninneroiis and remarkable orftaiiic 
remains. Montmartre i.s elevated 
alioii! ei^dity vavds above the level of 
the Seme. 'I'lie summit Is eovered 
willi vcifetahle earth, under which is 
a bed ol s.and mixed Avith pebbles of 
tiiiil Hoiirontal strata ol niarlc, 
earlh) liniPstuiie, and pypsum, suc- 
eeed each other. Tlie low'est bed of 
^rj’P''nin in .nil the rocks of that dis- 
tiiet is stated by M. Sapre to be in- 
euinhent on ehalki the gypsum being 
no deeper than the level of the river, 
't'he quarries, he says, may he eonsi- 
dered as divided into thioe large 
beds ; the first, called by the work¬ 
men haute masae, is often more than 
fifty feet tldek, and is distinetlv stra¬ 
tified ; it Tests on a bed of blueish 
eiay intermixed witli iiiarlc. The se¬ 
cond bed is lourtceii feet thick in 
contiguous strata; tiiis also rests on 
niaile. The third bc«l, eallcd haaae car- 
rierc, is about fourteo'i iect thick, hut 
divided into six strata, separated by 
lavers of marie. The Iowe'<t is on a 
level with tlic plain. The following 
extract from tlie .Tournal de Physique, 
July 1812, contains the inferences 
wlileh tliat eminent naturalist Cuvier 
and his associate Broiigniait have 
diawn from the organic remains of 
marine and fresliivater animals found 
over each other at this place; they 
suppose it has In'en alternately co¬ 
vered by different seal of salt and 
fresh water. 
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1. A sea tvbloh deposited an enor¬ 
mous mass of chalk, with moloscous 
animals of a particular species 

2. Tilt* sudden vaiiatiuii ol this de¬ 
position, ami tin* siieces«ion of one 
eiiliiely ditferent, (fl'une toutc autre 
nature), which deposited only beds of 
clay and sand. 

Tlic editor of the Journal de Phy- 
siipie obscn'cs, that fo.s>>il wood is 
di-covered in tliesc beds. 

3. Another sea soon succeeded, fur 
the same returned again), producing 
new inhabitants ; a piodigious quan¬ 
tity of testareoiis multisci, different 
from those in chalk, form thick beds 
at the bottom of this deposition, which 
are pnncipally composed of the co¬ 
vering of testaceous molii'-ci, (dea eu- 
ve/opra teatacecaj. This sea soon af¬ 
ter returned. 

4. Tliesurfacew'as covered with fresh 
water, douce), and heils wem 
formed alternating witli gypsum and 
marie, which envelopi'd tJie. debris of 
animals bred in the lakes, and the 
bones of tho>.e living on its banks. 

5th. The -.lit water returned, and 
sup|>ortcd first a species of ariimals 
with bivalve shells ; and others w'itii 
tuibiiiated shells (“ coqiiilles tiirhina- 
te,eH"); these shells ceased to he 
formed, and were succeeded by oys¬ 
ters. An interval of tiiiu* elapsed, 
during whirti a consideiable dejmsi- 
tion of sand took phiee ; no animals 
llien existed in tlicse lakes, or their 
remains have been enlirelv dcstroved. 

(ith. The various prodiietions ot the 
second lovvei sea (‘da nier iiilei ieuic’’) 
reappear, and we find on the suiitmic 
nf Minittiiaitro, Iloniaiivillc, &e. the 
.same shells whieli occur in the mid¬ 
dle of the eoar-e earthy lime stone 
(“ e.'lcaive gi ossievp ”), 

7th. At leiiglli the sen entirely dis¬ 
appeared for the second time fioin the 
l.’Uccs, and ; mds of fresh water 
('* marcs dVaii douce”) supplied its 
place, and covered witii their inhahi- 
tants almost all the summits of the 
adjacent iianks, and the surface of 
some of the plains wliich separated 
them. 

Cuvier and Rrongninrt further 
state, that ** the lowest bed.s uf gyp¬ 
sum w'ere deposited in a sea analo¬ 
gous to the ocean, because it sup¬ 
ported the same animals." In this 
statement it is assumed that the sea 
has repeatedly riieo and dliappeaM* 
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and fresli water lias supplied its fdarp, 
in order t(» explain tin* «iuiTession of 
marine and river shells loniid in tlie 
ilifTcretit strata over each other. 
There is, however, no reason to l)c- 
licve that such a siirccssion of strata 
exists, except in countries where 
ciialk is luuiid. These strata me lo¬ 
cal and partial tormatinns. La Me- 
therie, the editor ol the Journal ile 
Tliysiquc, supposes that tlieic iri'sh- 
water shells, and the remains of qua¬ 
drupeds, were eairied by inundations 
from tlie land, and deposited in their 
present situation by inaiine ciinents. 
The sueeeshion of inariiic and fresh¬ 
water shells will, it is ronreivod, ad¬ 
mit of a more satislactory explana¬ 
tion, on the supposition that tlie 
south of Enf'Iand was once united to 
Franee, and formed the Iiouinlary ol 
a mediterranean sea, or lake of fiesh 
water, supplied liv the confluenee ol 
tlie f^reat rivers of northern Europe. 
Tlic hanks of this lake, wliicli se|ia- 
rated it from the ocean, may have 
been successively hiukeii down and 
closed. On the continent of America 
nature arts ii]ion :i m.agnit'iceiit scale. 
Were her operations attended to, 
they might illustrate many intcrestinfir 
fach in geology. Tlie lakes of North 
America arc seas of fresh water, 
more than 1500 hundred miles in rir- 
eiiit: tliese arc placed at a consider¬ 
able elevation above the Atlantic, and 
at diiTercnt levels. They unite by 
small streights or rivers, wliich have 
a rapid descent. On some of them 
are prodigious waterfalls, which are 
constantly enlarging and shortening 
tlie passage troin one to the ottier, 
and will ultimately effect the drainage 
of the upper lakes. The falls of Nia¬ 
gara aie well known. The vv'ater is 
divided hy a sriiiill island whieh sepa¬ 
rates the river into two rataraets. one 
of wliii’h is 000, and the otlier .*1.50 
yards wide, and from 140 to 100 
feet in depth. It is estimated that 
070,000 tons of water arc dashed 
everv minute witli ineoiiceivable force 
against the hnttoiii, and arc under- 
mining and wearing down the adja¬ 
cent locks. Since the lianks of the 
eataraot wore inhabited by Europeans, 
they have observed that it is progres¬ 
sively shortening the distance trom 
lake Erie to lake Ontario. When it 
has worn down the intervening calca- 
reoui rocks and effected a junctioiii 
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the upper Take will become dry land, 
and form an extensive plain, sur¬ 
rounded hy rising ground, and watered 
by a river or smaller lake, which 
will occupy the lowest part. In this 
plain futiiie geologists may trace 
successive strata ot Ircsh-water for¬ 
mat ion, covering the subjacent crys¬ 
talline liiiiestoiic. Tlie gradual depo¬ 
sition of ininute earlliy pailicles, or 
the more rapid suiisidciicc of ininl 
from ^nddon inundations, will form 
different distinct beds, in which will 
he foiinil remains of Ircsli-vvater fi<<h, 
of vegetables, and ot qiiadiiipcds. 
Large animals are frequently home 
aloiitf liy the rapiility ol the curient, 
and precipitated dovvn the cataracts; 
tlieir broken hones, niixt with cal¬ 
careous sediment, may form rocks 
of calcareous tufa adiere the waters« 
first siih'-ide after tlieir desrjftf 
Itones of quadrupeds are found thus 
intermixed in the calcareous rock at 
Gibraltar. Perhaps tliere was a pe¬ 
riod when the hraiiehes ot Aloiint 
Atlas weie united with the mountains 
ot Spain, and tlie Mediterranean 
mixed its waters with the Atlantic, 
tlirougii a nairow passage like tliat 
ot Niagara. The two seas would 
tlien have a different level, and a 
stupendous cataract might exist near 
the rocks of Cal|ie, and bury under 
its waves ninny of the animals tliat 
attempted to cross the current. From 
the intermixture of these bones 
with calcareous ••ediment, the present 
rocks, with tlieii osseous remains, 
may have originated. These ralen- 
rroiis strata liave probably iiceii 
laised hy a sudden siiliterran'ean ex¬ 
plosion, w'hicli opened n passage for 
the waters of tlie Atlantic, and re¬ 
duced lioth seas to their |ireseiit level, 
Siieh an explosion, nearly in that 
situation, hut less violent, took place 
in 1755 , wliich shook in tlie same 
hour all northern Africa with the 
southern kingdoms of Europe, and 
was felt on tlie distant shores of tiic 
.American i-lainN.—ft has been oh- 
scived tliat chalk is ]iriiicipally cun- 
fiiieil to the coasts of England and 
Erarice, and to the islands and coun¬ 
tries bordering on tlie German oeoan 
and the Baltic. If the southern parts 
of England were once united to 
France, the German ocean would form 
an extended basin, into which all the 
waters in the Baltic, with the Rhine 
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am) the principal rivers of northern 
Europe, would flow. The central 
pints of Eiiglitnd, and the Carpathian 
inunntiiinH, and the inountauis in the 
fiMitral partii of Fruiire, nnsht form 
the bonk'i'H of this lake. If it were 
iienrly closed at its riorthein extre- 
iiiity, it inifrht lie .salt in .a much less 
dcKice than the waters of the ocean, 
anil require ilitfereiil inhnliitants Iroin 
those ot tlie sea or of rneis ; and it 
is not a little renisirkalde that the 
animal remains found in elialK differ 
troni tlmse of am othet known lock or 
atiatniii.—The clnalk s.sid to he toiind 
in Spain Hud tin' vonth ot Fiance, 
wiUi Iresh-water .shells over it, may 
have heen roiiiied in similar lakes. 
Chalk and the sTiata over it are par¬ 
tial fui riiatioiis priiicipallv contined to 
the northern paits of Europe. They' 
u. unknown on the eoiitiiieiit of 
Ainci'ira and oilier parts ot the woild. 

S'l'ItONTIA. AlioutH.'i years ago, 
a mineral wa^ hroiifflit to Edinbuifth 
hv ii denier in luftsils, fioin a lead 
iiiine at Sti'onti.an in Argyllshirei 
wliich will {.generally considered as a 
raihouate ol haiyteu. Jt has since 
been found iieai Uristol, in France, 
in Sirilv, and in PeniisyUama. Dr. 
Ciawloid tirst observed some differ- 
eni't s liptween its Holution in muria¬ 
tic oi'id, niid th.it obtained from the 
liirbonnte of Inuytea of Aii^lezurk, 
and tliencc siippo.scd it to be a new 
earth. Dr. Hope ol Ei:diiibur;;li had 
enteitaincd tlie same opi-nioii, and 
eoiihriiicd it hy oxperiinents in l/fll. 
Kirwiin. Klapioth, IMletier, and Sul- 
zer did tlio siune. The c«irhonic acid I 
niav lie oxpelleil Ity a heat oi MO” uf 
At cdf;;wnoil, loaviiift the stiontia be¬ 
hind, or bv dissoiviiift in the nitric 
n*'id, and drivnii' this olF by he^. 
Dijie itioiiUa is of a ffre)i‘'ii-i\hire 
citlour, a pniifrent acrid taste, and 
\\ hen powdeied in a iiiorfar. the dust 
that vises irritates the lung-s and nos¬ 
trils. its specilic gravity approaches 
that of barytes. It rouuires rather 
iiHire than IflO parts of water at 6U 
deg. to dissolve it, hut of hoiliiig ua- 
ter much less. On cooling, it crystfal- 
lizes ill thill, transparent, quadrangu¬ 
lar plates, generally parallelograiua, 
aeldoin exceeding a quarter of an 
inch in length, and frequently adhe¬ 
ring together. The edges are most 
frcqiiently bevelled from each side. 
Sometimes they asBUine a cubic form. 


These crystals contain about O,*) of 
water, are soluble in il’4 times their 
weight of water at fiO deg,, and in 
little more than t\\i»*e thcii weight of 
boiling watPi. Tlu'y give a Idnod-rcd 
I'oluur to the flame ot burning aku- 
hoi. The solution of strontia chiingcs 
vegetable lilucs to a green .Stiontia 
coitihini"* witli sulphur cither iu the 
wot or di > wav, and Us sul)diurrt is 
soluble in water. Sir Jlumphrey 
Da\y decomposed gtroiitin, and louiid 
it to consist of oxvgcn and a metallic 
base, wiiM'h he deiuniiiiiated stroii- 
tiniii. When stioiitiuiu is exposed to 
the air, it lapidl^ loses its iiietallie 
character, by the absviption of oxy- 

*^^STII()NTIAN1TB. Heavy Spar. 

KTIll>iV’lTTES. Heavy Spar. 

STRONTIUM. The uielallic ba- 
sis of stronlia. 

; STRYCHNIA. A newly disro- 
vored vegetable alkali. MM. I’elle- 
tier and Caventon, whilst analyzing 
liie vomica nut, and the beau ot St. 
Eiistaeia, have cxtiacted fioui these 
two seeds a mbstance to which they 
owe thcii action on the anioial eco- 
noiny. Strychnine is best obtained 
froni St. Ignatius’s bean, though it is 
afforded by some otlier sulistaiices. 
T'hese seeds are to be reduced to 
powder by a lasp, and digested in 
ctlier, by wbinli a thick oily suiistancc 
of a faint green colour is obtained, 
which is transparent when fluid. The 
ether being withdrawn, the mass is to 
be treated with alcohol, until all has 
been extracted that i.s soluble in that 
nioiistruum ; tliis solution is to be fil¬ 
tered cold, and then e\aporatcd, 
when it leaves a bio wills h-yellow 
flitter siilihtaiico, soluble in water and 
in alcohol. Doth tliis i-iibstance and 
the oil iiavc a \eiy pouerliil action 
on niiiiiials, similar to that ot the heun 
itself, due to the strvrhiiiiie eontained 
ill them. To obtain the latter sub* 
stance pure, a strong aqueous solu¬ 
tion of the yellow hitter matter is to 
lie treateil with a soliilion of potass ; 
a precipitate fulls, which when washed 
iu cold water is white, crystalline, 
and extremely bitter. If not perfectly 
pure, it may bo rendered so by solu¬ 
tion in acetic or muriatic acid, and 
re-preoiuitation by potass or magne¬ 
sia ; if tne latter is used, the strych- 
nine may bo taken up from it by aloit- 
hol. Sti;yoboine may be obtained al* 
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BO fromtho vomica nut. bv liifiiBing it kali, and precipitatlaf' by an arid, or 
in alrnhdl, and iirccii'itatiii^ tin* clear by boilini; it with charcoal powder. 
Bolntion tiv Hub'Oeetate of lead in ex> SUJIMMATION, m a proernn by 
Stn('Inline ii soluble in aim- wlilch volatile sulntaiiceB arc riiiaea 
bol, liut neuilv insoluble in water. At bv heat, and again ('oinlrnsed in the 
the temperature of 60 deg. Fahren* solid form. This operation ih foiind- 
helt, it lequircB above fiOOO parts for ed on the saino pnneiples us ilistil- 
Its solution ; boiling water dissoivee a lation, and its rule-^ aic the same, as 
2.'>()0th part. Its Taste is .so powerful, it is nothing but a dry distillation, 
that a solution roiitaiiiing the six- Therefore all that has been said on 
liiindreri-tliousandth pait, possesse.s it tlio article Distillation is applicable 
in a very luarkeii degree. It ehaiiges here, especially in those e.ises where 
to blue, vegetable rulours that hare subliAatioii is employed to separate 
been reddened by acids, and tornis volatile snlistaiie,e8 troui otheis 
iieutial salts with the acids. It may which are fixed or less volatile. Sub- 
be obtained crysiallixcd in iniiiute liinatioii is also used in other eases; 
qiiadinnirular piisms, terminated by for instance, to conriiiiic volatile mal¬ 
low qiiailr.uigular pyraiuMs, from a ters together, as in the operation of 
solution in alcohol, containing a little the sublimates of mcirury; or to 
ivater, by allowing it to crjst.illize collect soine volatile substancei, as 
spontaneously. It has no smell. It sulphur, the a(‘id of borax, and all 
nets violently on tlic animal system, the pie]inratiniis called /lowers, 

It is neither fusible nor volatile, but appHratu.s lor suhliinatioii is very 
is decomposed at the tcinpersiture of simple. A matrass or small alembio 
boiling oil into products, consisting of is generally suflicient fur the subli- 
oxygen, hydrogen, and carbon. iiiatbin of small quantities of matter. 

StJIlRlIllC A('1D. This alidwa^) Uut tlic vessels and the method ot 
obtained bv Jlrugnateili from ouk, managing the fire, vary accoiding to 
and alterwards iiiuie tully examined the nature ol the matters which are 
by Bouillon la Grange. To ]irnrure to be subliiiied, and according to the 
it, pour on cork giated to powder, six form w'hieh is to be given to the 
tunes its weight of iiiliie acid, of the sublimate. The beauty of some sub- 
epecillc gravity of in a tubulated liinates consists in their being coin- 
retort, and distil tlio mixture witli a poseQ of very tine, light parts, such 
gentle heat, as long ns any red fumes as almost all those called flowers ; as 
arise. As the distillation advances, floweis of sulphur, of benzoin, and 
a yellow matter like wax appears on others of this kind. When the mat- 
tlie-u'rlaeo of the liquid in the retort, tors to be sublimed are at the same 
While its contents continue hot, pour tune volatile, a high cucurbite, to 
them into a glass vessel, placed on a which is adapted a capital, and even 
Band-heat, and keep them eontinuaUv scvei.il capitals placed one upon 
stirring with a glass rod, by which another, are einpiovud. Tlic subli- 
meaiiB the liquid w>ll gradually glow mation is perronnea in a sand-bath, 
thicker. As aooii as white penetrating with only the precise degree of heat 
vapouis appear, let it be leinored requiMte to raise the substance which 
from the siuid-hoat. and kept .stirring is to be subliiiied, aiid the ciipitaN 
till cold Thus an nr.in,<'e-roIour(>d arc to be guarded as iniieh as possible 
mass will he obtained, of the coiisis- trnni heat. The height of the cnciirhito 
teoce of honey, of a strung sliarp and of the capitals seems well (lou- 
anicll while hot, and a peculiar aro- tiived to accomplish thi» intention, 
inatic smell when cold. On this, pour When along with the _ dry matter 
twice its weight of boiling Water, up- wliici: is to be crtllpctedinthescsub- 
piy beat till it li'ineiies, and lilter. .\s hm.ilions, a certain quantity of some 
the liltercd liquor cools, it deposits a liquor is laised. as hampciis in the 
powdery sedimeut, and acquires a sublimation of acid of borax, and 
thin pellicle. Separate the sediment in the rectilicatioti of volatile concrcto 
by filtration, and evaporate the fluid alkali, which is a kind of sublimation, 
nearly to dryness. The mass thus ob- a passage and a receiver for these 
taioea is the suberic acid, whiob may liquors must be provided. This is 
bo purified by gaturating with an al< oenvenienily done by using the erdi* 
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nsiry capital of the alombic, furnished 
with a beak and a receiver. Sonic 
siililimatra are rennired to be in 
masses as solid and ennipart as their 
natures allow. Of ’his number are 
eainplior, muriate of nininoniat and 
a!l the sublimates of morciir)*. The 
properest vessels for tliese sublima¬ 
tions are bottles or matrasses, whieli 
arc to be sunk more or less deeply in 
sand, according to the volatility and 
gravity of the nintteis that ar^tnlie 
siililiined. In this manner ot sublim- 
ing, the siibatances haviiig (|iiitted the 
bntiniii of the vessel, adlier * to it-i up¬ 
per p.art; .and as this ]>ait is low and 
near the hre, they then* suffer a de- j 
gree of heat siiftieient to give them -a I 
kind of fusion. 'I’lie art, therefore, of 
eoiidueting these sublimations, eon- 
aists in applying sneh a degree of 
lie.', or ill so disposing the sand, 
(that IS, making It cover more or less 
the matrass) tli.it the heat in the up¬ 
per part of the matrass shall lie siirti- 
eieiit to make the suhlimate a-Ihereto 
the glass, and to gi\e it such a degree 
of fu.sioii as is necessary to render it 
enmpaet; but at tlie same time this 
beat must not be so great as to foi re 
the siibliiiiate through the neck of the 
matrass, and dissipate it. These eon- 
ditions are not easily to be attained, 
especially in great works. Manv sub¬ 
stances may lie reduced into llowvrs, 
and sublimed, which require tor this 
purpose a very great heat, wiili tlie 
access of tree air, and even the con¬ 
tact of coals, and therefore cannot lie 
sublimed in close vessels. Such are 
most roots nr flowers of metals, niirl 
even some saline substances. When 
these sublimates are required, the 
matters from wliich they arc to be 
separated must be plaeed among 
burning eoals in open ,-iir; and the 
flnsvers arc collected in the cluniiiey 
of the furnace In whieh the nperation 
is performed. The tiitty, calamine, 
nr ponipholix, collected in the upper 
part of furnaces in which ores arc 
smelted, are siibstanees, of this kind. 

SUHSALT. A salt ^having an ex¬ 
cess of base beyond what is requisite 
for saturating the acid, as supcrsalt 
is one with an exress of the acid. 
Tims, sulphate of potash is the neu¬ 
tral compound of sulphiinc aeld and 
potash; subsulphate of potash, a 
eompound of the same ingredients, In 
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which there is an excess of base; 8u< 
persulphate of potasb, a compound of 
the same acid and the same base, in 
wliicb there is au excess of aeul. The 
term was introdurril bv Dr. Pearson. 

SUCCINATES. Compounds of 
sueeinie acid witii the salifiable bases. 

SUCCINIC ACID. It lias long 
been known tliat amber, when ex¬ 
posed to distillation, affords a r,rys- 
talllxed sui'stanre, which sublimes in¬ 
to the upper part of the vessel. Be¬ 
fore its nature was understood it 
was called salt of amber ; but it is 
now known to. be a peculiar arid, as 
Moyle first di-covered. The crystals 
ate at first eontamiiiated with u little 
oil, whi< ii gi\es them a hiownisli co¬ 
lour; liut they iiiav bo puiified by so- 
liitiiui and eiyslallization, repeated 
as often as ne(■e!^sary, when tliey witt 
become transparent and shining, 
Pott recommends to put on the Alter 
throiigli which the solution is passed, 
a little cotton previously wetted will* 
oil of amber. Tlieir ligure is that of 
a triangular prism. Tlieir taste is 
acid, ami they redden the blue roUuir 
of iitnius, hut not tli.it of violets. 
'riie> are soluble in less than two 
parts of boiling .ilroho], in two parts 
of boiling water, and in twenty-five of 
cold water. M. Planeho of Paris ob¬ 
serves, that a considerable quantity 
niigiit be collected in making aiiibi’i 
\arnish, as it sublimes while the am' 
her is melting lor this purpose, and is 
wasted. 

SUU.vn, is a coiLstitncnt part of 
vegetafiles, existing in considcrahle 
quantities m a number of plants. It 
is affonled by the maple, the liirch, 
w'hcat, and Turkey corn. Margraaf 
obtained it from the roots of beet, red 
beet, ski rret, p.trs tii ps, ami dried grapes. 
The process of this ebemist consisted 
ill digesting tliese routs, rasped, nr 
fineir divided, in aleubol. This fluid 
dissolves the sugar, and leaves tho 
extractive matter untouched, which 
falls to the bottom. In Canada, the 
inhabitants extract sugar front the 
maple. At the commencement of 
spring, they heap snow in the even¬ 
ing at the font of the tree, in which 
they previously make apertures for 
the passage ofthe returning sap. Two 
hundred pounds of this juice afford 
hy evaporation fifteen of a brownish 
sugar. The quantity prepared an- 
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nuftlly amounts to liflctn thousand 
ivoiKht- Ur. in the Transne- 

tioiiH (if the Aiucricnii IMiilosuphioal 
Hoeirty, vol. iii. ha^ (fiven an aernunt 
at l(>n«th, ot the sii^rir maple tree, of 
whh h the folh'Wiijr is a Miort ah- 
ttracT-—^Thc arer «aechaniMim of 
Jiiiina'iis or Mipar nia|<Ie tree, grows 
in great quantities in the w’(‘sterii 
eoiJiitieH ot all the middle Staten of 
tfie AiiiiTiran Union. It is as tall as 
the oak, and lioui two to three feet in 
do leter; puts Imtli awliite blossom 
111 the .-'prina, heloie any appearaufe 
ofleaM's, Us'small hiaiii'lies alUu'd 
siisten.ince lor rattle, and its a>>lies 
allord R large quantity of (*xcrlU‘iit 
potash. 'J’wTiity years are required 
ior it to attain its lull gionlh. Tap¬ 
ping does mil iiiiurcit ; hut, on tlu' 
eoiitiary, it alfonls inoie nyiiip, and 
of ,1 he'tU'i quality, the ottener it iv 
tapped. A single Tree has not onh 
survived, hut tlomishcd, after tap¬ 
ping, for forty jears. Five or si\ 

f iouuds of sugar are ii^iiaily alloided 
>y the sap of one tree ; though thcie 
are insf.ir.e.-’s of tin* <|uaniity c'ceoed- 
iiig twenty pounds. The sugar is 
|iar.ate(l from the sap either hv fiec?.- 
iiig, hy si>onlaneous evaporation, oi 
by boiling. The latter luetlmd is the 
most used Dr. RuOi dcsriihes tho 
process ; which is simple, and prac¬ 
tised without any diflieulty by tlie 
farmers. From frequent trials of 
this stigar. it does not appear to he in 
any respeet inti'imr to that, of the 
M’est Indies. It is piepared at a time 
of the year when neither insert nor 
the pollen of plants, exists to vitiate 
it, as is the ea-'e willi euinmuii sugar. 
From c-'ileulations giounded on f.acts, 
it is aseei tallied, that Anieiiea is now 
eapabicot produenig a surplus of one 
eighth rnoie than its own eoiisiimptiuii i 
that H, on the whole, almiit 135,000,UOU 

I ioiiiids ; which, in the eoiintry, iiiny 
>e valued at fifteen potinda weight 
for one dollar. The fudiaiis likewise 
extract sugar fioni the pith of the 
bati.hon. The beet has lately been 
much enltivated in Germany, for the 
purpose of extracting sugar from its 
root. For this tin* loots aie taken up 
in nntiiinii, washed eleaii, wiped, 
slired le ^ strung on thi cads, 

and hung up to dry. From 1110*^6 the 
sugar is exti acted hy miireration in a 
small quantity oi water ; drawing oil 
this upon fresli loots^ and adding 
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fresh, water to the first roots, which 
i« again to he oiuployini the same w'.ay, 
so as to get out all' their sugar and 
saturate the wati'r us much us possi¬ 
ble with it. This water is to he 
strained and boiled down lor the su¬ 
gar. Some inciely expie-K the juice 
fiv'in tile Ircsh i uot.s, niid hoil this 
down ; othois boil the roots ; hut tlio 
sugar extracted in eitliei of these 
ways is not equal in quality to the 
iii's't, mh'olessor Lampadius (ditaiiied 
Ironi llUlbs. of the mots, dibs, ul well 
grained white pow’der sugar; and 
the residuums allorded seven pints of 
a sjiirit resembling inui. Achaid 
say.s, thai aliout a tun of roots pio- 
diieed biui a IbOlIis. of raw Migai, 
which gave 55Ih«. oi lefiiied sngai, 
niid 2.'iliis, Ilf tiLMcle. Hut the sugar 
winch is eii uni vers ally used, is 
loided hy the sugar cane (ariindo sac- 
eharifera), wlneli i<« raised in oiir co¬ 
lonies. When this plant is lipe it is 
cut down, and eriislied hy p:is>iiig it 
lu'tweeii iron cylinders placed pcwpoii- 
dieulailv, «iiid moved by water or ani¬ 
mal strength. The juice which llow.s 
out hy this strong piessiire is received 
in a shallow trough placed hcneatii 
Tlie lylinder. This juice is called ia 
tile Fieileli sugar colonics rc’Jou; 
and the cane, alter having iindergono 
this pressure, is eall-d brgnasr, 'I’he 
juice in 11)01 e or less saeihaiiiie, ao 
cording to the miliin* of the soil uu 
which the c.ine lias glow n, and the 
weather that lias prednniiiiaUul din¬ 
ing its giuw'tli. It is aqueous when 
tlie soil oi the went her lias been hu¬ 
mid ; and in coiitvaiy ciieumslaiiccs 
it is tliick and glutinous, 'I'he jiiieo 
ot the eaiic is eonv(‘yed into boilers, 
where it is hulled with wood uslies 
and lime. It is subjected to the 
same operatioli iu three bcvorai boU- 
ers, care being taken to remove, the 
scum as it rises, lii this slate it is 
called syrup ; and is again liuiledwith 
lime ami alum till it is sufilcieiitly' 
concentrated, when it is poured into 
a vessel called the cooler. In this 
vessel it is agitated with wooden 
stirrers, wliicli'break tlie *insl as it 
foiitis oiitlic Mirliice. It is afteiwaid 
poured into casks In accideratc its 
cooling; and while it is still Wiiriii, it 
is conveyed into hairels standing up¬ 
right over a cistern, and pierced 
through their bottom with several 
boles stopvcd with eaiic. The syi up 
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wliicli is not coqdonBed filiei b tliroagh 
these caiics Into tlic cistern beneath ; 
and leaves the suitai- in tlic state 
railed coarse sugar or muscovado. 
This «(igiir is yellow and fat. and is 
imlihed in the islands in the lolluwiiig 
fii-itiiier:—TIte sviup is hoiledj nuil 
loured into conieal eaitheii vessels, 
laving a small peifoiation at the 
apex, which is licpt closed. Liach 
cone, reversed on Hs apex, is sup¬ 
ported in another earthen vesseh 'I'he 
syiup is stirred togetiier, and then 
left to eiystiillize. At the end of lit- 
teeii or sixteen hours, the hole in the 
point ol each rone is opened, that the 
iiiipiiic syrup inav i tin out. 'I'he hace 
of these Hugai loiivos is then l•^lten 
out, and white pnlvorixud sugar sub- 
felitiited in its stead; whuli being 
“^Jivejl pressed down, the whole is cu- 
voVod with flay moistened with w liter. 
This water liiters through the iiiasB, 
carrying the syrup with it which was 
mixed with lliu sugar, but which by I 
this inaiiairement flows into a polsiib-1 
stituted in the place ol the flrst. 
'I'his second fluid is called fine svinp. 
Care is taken to inoisti'ii and keep the 
clay to a pioper degiee of softiie-s, ns 
it hecoinesdry. 'I'iie sugar loaves are 
afterw'iid taken out, and dried in a 
stove for eight or ten days; alter 
which they arc pulverised, packed, 
and exported to Kurope, whore they 
arc still farther puiificd. The opera¬ 
tion of the Kreneh sugar rcriiicrs con¬ 
sists in dissolving the oassouade, or 
elaved sugar, in limp water. Hul- 
luCKs’ Mood is added, to promote the 
clarifying ; and, wheu the Iiqutir be¬ 
gins to noil, the heat is diminished, 
and the scum carefully taken olT. It 
is in the next place concentrated by a 
brisk heat; and, as it boils up, a small 
imaiitity of butter is tlicown in to mo- 
cieratc its agitation. When the boil¬ 
ing is sufhcieiitly effected, tiie fire it> 
)iut out; tlio liiiuor is poured into 
inonlds, and agitated, to mix the sy¬ 
rup together with the grain sugar al¬ 
ready formed. When the M’hole is 
cold, the moulds are o||ieii«d and the 
loaves are covered with moi-tened 
clay, which is leiicwed ftoiii time to 
time till the .sugar is well cleansed 
from its syinp. The loaves heiiig 
then taken out of the moulds, aie 
carried to a stove, whci'O they ate 
gradually licated to 145 deg. F. They 
remain in thfi stove eight dayi| After 


wliieh they are wrapped in blue paper 
for sale. The several syrups, treated 
hy the same methods, aifurd sugars 
ot inferior qualities , and the last por¬ 
tion, which no longer aflnrds any 
ery>-tnls, is soM by the n.iiiie of mo¬ 
lasses. The Spaniards n».e ilicse nx*- 
l.isses in tite preparatuni ot sweet¬ 
meats. A solution ot .sugar, iiiutdi 
lease concciitratcd than that ue have 
just heeii speaking ot, lets lali by re- 
jiose crystals, which afl'ert the loiiu 
of tetrahedral ]>risins, tenninated hy 
dihedral suiinnils, and known hy the 
name of sngai-candy. The preceding 
account of the inaimfaetiire of sugar 
in the colonies i'« chiefly extracted 
trorii Cliaptal. 'I’lie lollowing is taken 
iroiii Kdwarils* History of Uie West 
li’fiies, the uiithority of which is iii- 
'liihitahle. Such planters .as are not 
loitunately furnished with the ineaiiB 
of grinding their canes hy water, are 
at ttiis season frc(|uent1y impeded hy 
the lailitre or insitfliciency of their 
niiils ; for though a sugar mill is a 
very simple contrivance, yet gieat 
foice is requisite to make it vanquish 
tlie resistauce wlneh it necessarily 
meets w'itii. It principally consists of 
tliree upright iioii rollers or cylinders, 
from thirty to fnrty inches in length, 
and from twenty to* twenty-tire inches 
in diameter ; and the middle one to 
winch the moving power is applied, 
turns the other twohy means ol cogs. 
'I'lic canes, which arc previously cut 
cliuit and tied into bundleB, are twice 
Bonipressed between these rollers ; for 
after tliey have passed through the 
first and scconu rollers, they are 
turned round tlic middle one by a 
piece of frame work ol a circular 
form, whicli is called, in Jamaica, 
the dumb returner, and forced back 
through the second and third, 'fly 
this operation they arc cijiueczed com¬ 
pletely diy, and sometimes oven re¬ 
duced to powder. The canc-jutec is 
I eceived in a iCadeii bed, and thence 
convened into a vessel Ciilled the re¬ 
ceiver. 'file rcluso, or inaccrated 
rind of the cane, wliieh is called caiic- 
trash, serves for furl to boil the li¬ 
quor. Tlie juice from the null usually 
eoiitains eight parts of pure xvater, 
one part of sugar, and one part made 
up ot gross oil and mucilage, w'itti a 
portion of essential oil. The propor¬ 
tions are taken at a medium; for 
some Juice has been so rieli as to 
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make a hogshead or sixteen humlrcd 
weight of sugar from thirteen liun- 
(Ired gallons, and some is so watery as 
to require more tlian double that 
quantity. The richer the juice is, the 
less it abounds with lediliidaiit oil 
;ii!il gum ; so Uiat very little know¬ 
ledge ot the contents of any other 
qiiaiitdy can he olitained by the most 
ex.ict analysis ui any one quantity of 
jiiiee. 

The following matters are likewise 
tt''ually euiitiiined in eaiie-juice. 
Some of the green tops, which serve 
to tie the canes in butidles, are often 
ground in, and yield a raw acid juice 
exreeitiiigly disposed to ferment and 
reiidei the whole liquor sour. Beside 
these they grind in some pieces ol 
the ligneous part of the cane, some 
dii t. and lastly, a substance ot some 
iuipoi'taiice, wliieh may he called the 
ei'ust. This suhstiiiice is a thin black 
coat of niattur that siiirounds the eaiie 
between the joints, beginning at encli 
joint, and griulunlly growing thinner 
the luriher Irimi the joint upwards, 
till the upper part hotweeii the joints 
appears entirely f^ee from it, and re- 
suiiies its bright yellow colour. It is 
a tine bliiek powder, that mixes with 
the cliimniy exudations from the eanc ; 
and as the lairness of the sugar Is one 
symptom of its goodiieMs, a small 
quantity of this cru’d must very much 
prejudice the conimudily. The sugar 
IS obtained by the following process: 
The juice or liqiiiH' runs from the re¬ 
ceiver to the boi'iiig-house, along a 
wooden gutter lined with lead. In 
the l>oiling-lu)n«e, it is received into 
one of the copper pans or caldrons 
called eliirifiers. Of these there are 
generally lliree; and tlieir diiiieiisioiis 
are deteriniiu'd by tlie power ul sup¬ 
plying them with liquor. Theie are 
water-mills that will grind with great 
faii.'iity sufficient lor thirty hogsheads 
of sugar ill a week. Metliods of 
quick boding cannot be dispensed 
with oil plantations thus fortunately 
provided ; for othorwiso the c.iiie li¬ 
quor w'ould unavoidably become 
tainted lietore it could be expoied to 
the tire. Tlie puicst cane juice will 
not remain twenty minutes iu the re¬ 
ceiver without fermeuting. Hence, 
claritUTS are soiuetiiues seen of one 
tliousaud gallons each. But on pUn- 
tsitiom that, during crop time, make 
frttfu dlteen to twenty Mfsheaib of 
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sugar a-week, throe elarificrs of 
three or four hundred gallons each 
are sufficient. The liquor, wlieq ela- 
ritied, may he drawn olF at once, with 
pans of this size, and there is leisure 
to cleanse the vesscN every time they 
aix* used. Baeh claiitier is furnished 
either with a siphon or coek for draw¬ 
ing otF the liquor. It has a llut bot¬ 
tom, and is hung to a separate the, 
each ohnnney having an iron slider, 
whieli^wlien shut, causes the tiro to 
he extingiiisiied througli want of air. 
As soon as the stream from the re¬ 
ceiver has filled the clarifier with 
fresli liquor, and the fire in lighted, 
the temper, which is generally'Bris¬ 
tol wliite-linie In powder. Is stirred 
into it This is done, in order to iicu- 
tialize the siiperahiinilant aeid. and 
to get rid of which is the greatest ij^- 
ficulty in sugar-making. Alkali or 
lime, generally etfeets this; and at 
the same time part of it is said to be- 
eome the basis of the sugar. Mr. 
Bdwards affirms, that It affects both 
the smell and taste of the sugar. It 
tails to the bottom of the puns in a 
black insoluble matter, which scorches 
the bottom of the vessels, and cannot 
w’ithout difficulty be detached from 
tliein. But, in order that loss of the 
lime may be precipitated to the but- 
toni, little more than half .a pint of 
Bristol lime should be allowed to 
every hundred gallons of liquor, and 
Mr. Buiisie’s method of jdis.solvlng it 
ill boiling water previous to mixing It 
with the eaiie-julce should be adopt¬ 
ed. As the force of the fire In- 
ereases, and the liquor grows hot, a 
Kciim is thrown up, which is tbniied 
of the giinimy matter of the caiie, 
with some of the oil, and such impu¬ 
rities. ns the iiiui:i>age is able to en¬ 
tangle. The heat is now suffered to. 
iiici'e.ise gradually till it nearly rises 
to the heat of liniling water. The 
liquor, however, must by no means 
he, suffered to boil. Wlien the scum 
begins to rise into blisters, which 
breaks into whiio tiotii, and generally 
appear in about forty minutes. It is 
known to be suffidi'iuly heated. 
Then the damper is applied, and the 
fire extinguished; and, if circum¬ 
stances will liduiit, the liquor after 
this is suffered to remain a full hour 
undisturbed. In the next place, it Is 
carefully drawn off, cither by a si- 
.phaa which draws up the clear fluid 
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Ihrrii4'h the «ciiin, nr Iit means of a 
coi'k at the hoUoin. lii either earn.', 
the scum sinks down williout break¬ 
ing as the 1 i«|uor flous; tor its tena¬ 
city |truvoiits any admixture. The 
litinor is rerei\cd into a gutter or 
ctiaiiiiel, Avliieli conveys it to tlie ev.i- 
liiM.itin^ boiler, coniiiuinlv called the 
fri'iiiid coiiiier; and if jiiodiiced at 
ill St from jtooil and uiitainted canes, 
it willtben appear alinO'tli.'n.si»!ireiil. 
In tin; gland or rvapoi aliiig "opper, 
which slioiild he siitficiently large to 
receive the net conient^ ol otieol the 
elaiilieis, the Iniiinr is snllerod t-i 
Imil, and tlie siiini, as it lisci., is con- 
tiinially laKen oil bv Inri'e sciiiiniier-, 
till the lii|ii(ii hc« nine'' linei and sonie- 
V hat thicker. 'I’liis npei atnui is lon- 
tiiined, till the snlijecl is ,o lediiceil 
in i|naidit\, it inav he contained 
irfihe next or sci-ond inppci, into 
Avliii'h it IS th(*ii ladled. 'I'ln' lirinm is 
now ill most o I the I idoin nl Vlaileii.i 
wiiii’. Ill the seciiiid (opper the hoil- 
liig and scniiiiniKg me coiitiuned ; 
and it the -uhjci'l he imt -o clean a.s 
i-<^xpec 1 ed, liiiii'-Msiter is tillo\\ 11 in¬ 
to it. Tfiis aitdilieii not only sen’es 
to give iiniie temper, blit likewise to 
dilute the Inpior, wliicli siiiiu'tinies 
till! I.<‘ns tdii 1 i-t to ):ciiint the fecii- 
Icih'ic^ to I’.-c in the scum. When 
the tiolh ill holliiig ai iscs in l.iri'e 
hiihldes, and Is not iiiin-h di^« olniiieil, 
the lii|iu)r iH s.i.il to ha\e a t.iAoiiia- 
hle ,1] peaiance in the sciond coppei. 
When, III coiiseqiience of *u* li -cnni- 
ining and exapoiation, llie hquoi is 
aitain so u'diiceil, that it iiiav he cor.- 
t.iined III rlie tlerd copper, it is ladled 
Into it, and so on to the hist cupper, 
uhich is called the Icaclic. 'I'h.s ai- 
1 anireoieiit snpioscs lour hoiliTs oi 
coppcis, hcs-idi's the three clinheis. 
In the leache ti e sni^ji.^t undergoes 
’aiifllher e\:iporarn>u, till it is -up- 
jiiijed hiiiled eiioiiirli to he kmiiommI 
li'iini the file. 'I liis operation is u-u- 
iillv called stiiking, /. r. ludlieg the 
rnpnir, wh cli is now cxccedinif thick, 
info the cooler. The coo'ci, tit wiiich 
tlif'ie are geiierally Siv, is a shallow 
womien ve'^sel, ahout cIcmmi niclies 
deep, seven lectin Icuiith, and litnii 
five to six tect wnh*. A cooler ol this 
eize htibls a liogsliead ot sngai. Mere 
the sugar grninii, i. c. it coid-i, it 
1UIIS into a cinise irregiih'ir iiiasii of 
imperfect crystals, separating itself 
from the molasses. Eioin tUc cooler 
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it is taken to the eiiring-house, where 
the inoKmos drains from It. Uiit 
here it may be pro)ier to noilee the 
mitt for knowing when the mihjert is 
fit to be ladled Iroiii the teaclie to the 
riioler. Many of the negio boilei"', 
from long hahit, guess aeciiratelAb\ tlie 
eye alone, judging hy the appe ii'iinc 
111 the grain on the back ot the ladle ; 
but the practice geueinllv adopted, 
is to jiiiliie by what is c‘illed the 
toiirli.f. r. taking up witii the thiinib 
a siii'ill poitiiui of tin* Ihd lir|iior lioni 
the ladle, and ns the heat iliiiiinishcs, 
drawing with the loro tiiigci the li- 
ipiid iiitt. A throad. This thiiMul will 
Bijildeiilv hic.ik and hliiiiik from the 
tliiMiih to the suspended lingei, in dif- 
li'reiit lengths, accoiilmg as the liquor 
is 111(0c or less lioilcd. A thiead ot a 
quirterol an inch long geiiiM ally de¬ 
termines tlie [ooper lioihng height lor 
stiong iiiuscoxado sugar. The cur¬ 
ing-house is a large airy hiiildiiig, 
piiiv.ded with a capaeimis molasses 

I i-tcrii, the sides ot winch nri‘ sloped 
. 111(1 liiicil w ith ten as in iKiaids. A 
Irariie of iiiiis-v joisf-work without 
hoaidiiig, IS placed ovei this cistern ; 

and oiiiply hogsheads Aiithoiit heiid- 
iiig's are 1 iiiigiMl on the joints of tliis 

I I .'line. I'hirlit nr ten holes are hoi ed 

III the bottonis ol these hogsheads, 
and tliiough each ui the holes the 
stiillc ot a plantain leaf is Ihnist six 
nr eight inches below the joists, and 
long enough to stand uplight alioVtt 
the top ul the hogshead. Into these 
lingheails the mass fioni the cooler is 
pi.t, wliich is railed potting ; and the 
mol:i>-ses di aiiis through the spongy 
stalk, and drojis into the cistern, 
wiicnoe it is oceasioiially T.akeii tor 
rii-lillation. In the space of threa 
neek-, the sugar bocoilieH tolerably 
dry and fair. It is then said to bo 
ciiied, and the | rneess is iinished. 
Sr.g.ir tliiis obtained is railed musco- 
Vioio, and is the raw nialeiial whenre 
the lliilish fciigai-bakers cliloHv mako 
their lual oi refined lump. There is 
another soit, which was formerly 
iiiiieh used in Great llritain for do- 
nu'stic ]iiirposeu, and w,is geiiernlly 
known liy the nnoie of Tdshon sugar, 
hi the West Indies it is called clayed 
sugar : and the prueess ot niaUng it 
is .as tolluws:—A quantity of sugar 
from tlie coiilor is put into conical 
pots or parisj which the French call 
foi'ines, with the poiiita downwards, 





having a hole about half an inch in 
riianiotor at the bottom, for the rao- 
lasecs to drain through, but which at 
first is closed with a plug, its soon 
as the sugar in these pots is coni, iiiid 
becoincB a fixed hi>dy, which is known 
by the middle tif llie top falling in, 
the plug is taken out, and the pot 
placed over a huge iar, intended t'> 
receive the syiup or molasses that 
diaiii tioin it. In this state it is left 
as long .IS the n.cdasses eontinuc to 
drop, \\lioii a stratum of clay is 
spread on the sugar, and moistened 
with water. 'Vliia, inipeiceptibly 
ooaiiig through the pores of the elay, 
dilutes the niol.Mses, in coiiseiiuenre 
t)l which more oi it conies a\va\ than 
limn sugar cured in the Inig'shead, 
and the sugar ot roiiisc hecoiiies so 
iniieh whitei and pin or. Accoiding 
to Sloane, the process was lir-t dis¬ 
covered in llrazil, hy accident: “ A i 
lien,'* sa)s he." Iiaving hei loot diity,; 
going over si pot ot sugar, it wa-. 
Ibniid under her loet to he winter 
than eKewhore." The reason ;is- 
signcd why this process is not itni- 
veis.iHy adopted in the ]{iiti»h Viguj* 
islands, is tin.'*, that the watei v li'cli 
dilutes and eariics away the luolasses, 
dissolves and canies with it so niiieli 
of Ihu siigni, that the dilTeience in 
(jii lilt V docs not pay I’oi the dilfer- 
eiire in (piantity. It is piohahle. 
huwevei, that the J’reiich planters 
nre of a dilFeienc opiniun ; tor up- 
w.ai'ils of four liundred of the planta¬ 
tions of St. Domingo have tlie iicces- 
s:iiy nppiiiatiix for elaying, and ae- 
tiiaily eiiri y on the system. Sugar is 
very soluble in water, and is a co-id 
inediiiiii fur uniting that fluid with 
oily iiiatloi's. It U iiincli used loi do- 
nie'stic pm poses, and a|ipear> on the 
W'hole to he a lalualde and wliole- 
fioine aitiele of fond, tiie uses of wliieli 
nre most prohaMy restiirtcd hy its 
Iiigli pi ice. This price iir,iy in a cer¬ 
tain degree arise from the nature of 
the article and its original cost; bat 
is no doubt in a great measure owing 
to the inhuman and w.isteful eultiire 
by slaves, and the nhsiinl principles 
of Eiirnpcaii eoloiiiz,ilion, duties, 
drawbacks, and bounties, which liavc 
the effect to create unnatural niono- 
olies, ami to prevent eoinmerec from 
nding its BpvcI. This is eminently 
the case with regard to onr West- 
India islands, and their produce. It 
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appears that sugar has the prop ery 
Ilf reiidoriiig some of the earths sulu- 
Iiie ill water. This property was ae- 
eidently diseovered hy Mi. William 
Hainsiiy of Glasgow. Ueiug employ¬ 
ed in making expel iments on sugar, 
and liappetiing to pul some quick- 
liine into a cold solution ot it, lie no¬ 
ticed til at it had acquired an uiicoin- 
iiion caustic taste. Hence he con¬ 
cluded, that sugar possesses the pro- 
pei'Lv of dissolving a certain propor¬ 
tion 111 lime : and in order to ascer¬ 
tain Its capacity in this respect, 
experiments weie made upon tliis 
e.'irth, together with strontites, mag¬ 
nesia, ami Iiarytes. Sugar, dissolved 
ill watei at the temperature of .50 deg. 
is capable ot dissolving one-half of 
iti> weight ill lime. The sohitioii of 
lime ill sugar is of a beauliiiil white- 
wine coloiii, and has the suiel# of 
fiesh slaked quicklime. It is precipi- 
tiited iroiii the solution, hy the ear- 
honie, eitlic, tartaric, sulpbiirie, and 
oxalic acids ; and it is decomposed, 
by double afliiuty, by caustic and 
carhonati'd potash and soda, the cl- 
Irate, tartrate, and oxalate of potash, 
I'kc. All equal weight ot strontia, 
with the sugar employed, is capable 
ol being dissoUed at tlie teiiiperatui c 
of 212 (Teg., and ot being retained in 
solution hy the sugar at 50 deg. of 
Kahreiiheit. On exposing the crys¬ 
tals, w'liirli had fallen down during 
the cooling of the liquid, to tlic air 
ot the atiiiospheie, they attracted 
carbonic acid, and cjlioiesccii. The 
solution of strontia in sugar is of n 
line white-wiiie colour, and, like that 
o liine, has a peculiar caustic smell. 
This eaith is piecipitated hy caustic 
and cariioiiated putusli and “oJa ; 
also hy Ihu earhonic, citiie, tartaric, 
sulphuric, .and oxalic acids ; and it 
is clecompONCd hy eoiiiiiouiid afliiiii^*, 
by the rarhouates of putasli and soda, 
ai-n hy the citrate, tartrate, and ox¬ 
alate of potash. The solution of 
, magnesia in syiup, like those ol limo 
and strontia, was of a pine white co¬ 
lour, and liad no sensible variation in 
smell or taste from the coiiiniun so¬ 
lution of sugar, faither than that the 
sweet seemed much improved, and 
was softT and more agreeable to the 
palate,'^as if it were entirely freed 
fiomtheeaithy taste, wdilch unrefined 
sugar ircqueiitly has. Uii its reniaiii- 
I Ing at rest ior some inontlis in a hot- 
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ttp W(‘U corked, the tn»;;iiC!iU ap- only further neoeasary to wipe and 
peats to lie entirely separated. Very ventilate it occasionally to prevent 
little nliiinina fs dis'odved hy a solii- inonliliricss. A table spooiitui of 
tiiiii »l when fre-iili precipitated brown snpar is sulbcient for h sal- 

earth H preseivtcn to it, eitliei in the inou of five or six poiiiKN, and if a 
i-iild or hot state. Tin* union of suftai ^ait flavor be desired, tiic same (luaii- 
mill tlie alkalis has been lone: known ; tity may lx; added, 
but this IS rendered more strikiiijily StJCiAR Oh’ LEAD. Acetates of 
eviileot.by rarbonnted potasii nr soda, lead. 

for instance, decomposing the snlu- SUT,PHATES. Definite eompoiinds 
tioMs of lime and slrontia in sugar, of siilphuiic acid with the baliuable 
by double alfinity. In making,.folii- h.ises. 

tioiis o( uiiietined wngnr tor culinary SULPHITES. Delinite co,npminds 
purpose^, a giev-coloured substance of sulpbiiroiis acid wiilit’ic bases, 
is found fiC(|iKMi(ly precipitated. It SULPIIUll, is a well known siili- 
Is probable tlnit this proceeds from stance, sold in tlie form of a powiler 
superabundance of lime wliirli has or in solid pieces, when it is called 
been used in clarityiiig the .juice of liilinstone. It is fnnud in the iieigh- 
tbe sngai-cane at the plantations bourbnod of volcanoes: in tlie tract 
ahroad. Sugar with tliis iiuperfer* ni land liclween Naples and the ari- 
tioi), is known among the leiinors of cient Haia;, called Solfa-terra, tlic 
tlirl*^ article liv the name of weak, smoking plains, the remnant ol a lialt- 
Atid it is justly termed so, tlie pi-eei- extinguished volcano, it is found in 
pitiitcd matterlieiiig nothing but lime gicat aliuudanee. Siiiphn: is bioiiglit 
winch lias attracted caibnine acid in large i|nantitii’s to this country 
from tlie sugar, fof which there is a Irom Mount Etna in Siedy, but is to 
gieat piobiibilih )v or fieui the aii ot be found in gieatcror less qiinatities 
the atmosphere.' A liottle in wbU-h near all volcanoes, of whicli the niim 
was kept .1 solution of lime in sii{>ar lier thronglinut the woibl is veiy 
for at least toui veais, closely corked, great. Sul]ilini is oltcn found in co.'l 
was eiitiiely meru-ted with a yellow- mines, and iinleed the coninioii coal in 
isb-i'olonred nritter, which on evaiii- otii lues inoie or less contains tins 
iiiatitui was tuuiid tube entirely car- niineriil. It is often found combined 
bonaie ol lime. Sugar i-> known to with inm, copper, and other metals, 
be a verv powerful aiili-scpiie, and when it is called pviites. When pnri- 
tlioiigh It is employed in making lied fMim otlicr matter, its specific 
hams. III wliicli it is one of the most giavity is about I'ilDO. Wlicn siilphni* 
active siiiistaiii'es in preserving ; it is heated to about ISO** of Falirenlieit, 
ia desei ving of a more extensive ap- it sends olT rnmes, and its odour is 
plication, ns it (loes not, like .salt, de- w’cll known ami very biiflocatiiig. it 
stvoy the provisions, and is itself nil- N eitiploved to force foxes anil bad- 
tntioiis. Fiiih luav lie preserved in a gers from theii bole... At 2‘2.V* snlpbiii' 
fliv htale, and peifoctly (r.*sli, by melts, lietweeii and ■iOlt'* it bc- 

ineans ot sugar alone, ami even a comes visri.d and of a brown colour, 
very small quantity of it. Fresh fish and at fiOi)'^ it ^l^ps in hue powder, 
may he kept some days, and when When slowly cooled it forms a fine 
bmlcd ti(> as if Iu-t caught. If diied fibrous ciy-tt.illiiic mass, an I as it 
and kept tree from inouldiiiPSs, there cools iroiii the aiiangement of the 
seems no Unfit to their preservation ; particles in er^3tals, it occupies moro 
ami they are much better m this w.a>, bulk in the same manner, and for tho 
than when salted. This process is ^aine reason as ice is bgtiCer thaa 
partieiilailv valuable in making what liquid water. Sulphur siiCTers no change 
IS callea kippered salmon, which, byexposuretotheair. It is not soluble 
when thus (irepared, me superior in in water, but it may lie di'-solved in a 
flaxor and (|ualUy to those which arc small quantity in oil or spirit of wine, 
salted or suioki'd. It is b.arelv neees. I*ut some spirit of wine Into a retort, 
sarv to open tlie lisb, and apply sugar and a small quantity of powdered su|. 
to the muscular part, placing it in a phiir, and hold the retort over a lamp 
horizontal position tor two or three nr candle, in order to cause tho siiint 
days, that the sugar mav penetrate, to rise in v<xpour, or in other fvorus to 
Atiee tills it may be drtedf: and it is distil it. Let the spirit which CQotes 
£30 
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off by distillatiou be poured into a 
dear glass, and add to it ater, sul- 
jihur M'ill be precipitated to tlie bot¬ 
tom, which will prove (bat some had 
been diSMilred by tbe vpirit. Sulpliui 
lias lioni lime imiiieirional been em¬ 
ployed in piodiieinif a line wliite eoloni 
ill wool nr vili». 'I'be elleet may be 
seen by lioblmg a piece cil llannel near 
the ll:uiii>-4 of a lew lirnnstoiie matrlies ; 
a larinore beautilul expeiiinciit i«i to 
t.ike a led I'oi'e, and liold it near tin; 
tiiiiie'- of '■nine biiriiing Iniinstnne 
innti'bes, .ind it inimeiliately bceonies 
wliite. Sulnbur is niteii Imuid in a 
state of iiatiiie. enniliined witli soda 
])ntii'-s and tbe eailh''. Sueli bodies 
may lie (oinied t>y art, by incltbig tbe 
snlpliiir and mixing I be alKuli or eaith 
willi it, x\lien in a “tate of liision. 
Siilpliur i'< otten emptnyed lor taking 
0/1 iiii|piesxioiis iioiii seal-', medals, and 
coins- it is melted at a lieatlioin 300“ 
to 350“, and pouied into water, wbeii 
it 18 of a 1 eddish colour and soft as 
wax: in this state tbe impressions 
are made, and tlin .•^iilpliiir in a short 
time lieroini's bard, and ns it is nut 
affected tiy aii and moist me, it is ex 
ceednigly well adapted for preserving 
the impressions nnalteied lor a great 
lengtli of time. Sulpiiur is used in 
Ideiuliiiii; and dyeing. In medicine ilj 
it is employedivitb tlie most bciiclicial 
effect, it is used to close the seams of 
c.-sk-, liom wliicii w atei may be oozing 
out. tor wlilcb it is well adapted, as it 
is iii-oliiiile ill tliat li(|Uid. Its gieat 
iiillaii.ieat ility rendeis it evtiemely 
uselol ill one of the most ordiiiaiy 
purposes in stiiking a light, either by 
means ol a tiiidei I’ox, or a box eon- 
l.iiiiing a piv]i;w<itioii ot pbosphniiis. 
Tbe iiMot nil] lu't.lilt puipose to wliicli 
it is applied, is in tlie eomposltioii oi 
gnnpowdei, as by its iiiLiaiimiability a 
qnnniitv nl gnnpowdei is wet on lire 
in a inniiient, ami tlie effect of giiii- 
poivder depends on tbe whole exido- 
ding at onee, and at one poweiful 
eifoit piopelliiig all before it. The 
component parts of gunpowdi’r are 
sulphur, charcoal or carbon, and salt¬ 
petre or nitrate of potass. These 
fiiust be gionnd exceedingly line sepa¬ 
rately, one from anothei. As the use 
of iron would be extecdingly dan¬ 
gerous, tlie machinery must all be 
made of wood and ropper, and even 
with every possible care tlieie is inucli 
tlaiigev ill the operation, The ingre- 
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dients must be wetted and mixed to¬ 
gether in a certain propoition, and by 
iinotlier opciatioii, made To loini into 
grains ot powder. Tlie dr\ing of 
tliese .s btill more dangeions tiiaii the 
pieeeding operations. Tlie heal of 
the siiii is (piite insulhcieiit. and it is 
ie<|uired to produce a great beat 
tiiid yet avuifl making .my sparks, 
whieli might blow all up at once. 
Tills is effected by a piece ot iion 
wliieh^oimmiTiicates with a lire in an¬ 
other apaitineiit, and tlie heat coniing 
graduaiiv along this iron, raises tbe 
temppiature of tbe room piiflieiently 
to dry tlie pow’ilcr, so tliat it no dust 
rise iroin the jiowder and fall upon 
this iron, no ex il will ensue. Kiilpliiir 
romiiines with oxygen and loiiii.s dil- 
fereiit acids. Ht'ctiutphuru' iintf Sul- 
ptmrims ileitis. It comliiiies witli 
hydrogen, toriiiing snlpluiietted hy Am- 
gen. The usual wav ol piopaiiiig it 
is to pour dilute sulpburic acid or inu- 
liatic iieid on tlic black sulpliiiret of 
11 ou or antimony, in a retort. It may 
be collected Unoiigh mercury, whero 
accurate experiments are to lie made. 
U bums w'licii a lighted taper is 
brought near it, with a pale blue 
flame, and deposits siil|ibiir. It lias 
tlie binell of rotten eggs. It is ab¬ 
sorbed by water, w hicli takes up more 
than an equal ruliiinc ot the gas. It 
IS very deleterious to animal hie. U 
unites wdtii .alkalis and oxides, foiiii- 
ing hydiosutphuiets. Sulphuretted 
hydrogen, sulplini, and the alkalis, 
biivc the propel ty ol loitning \eiy 
variable triple eopipoundh, which con- 
t.iiii less sulvdiuretted byi'rogeti than 
the Iiydrosulphurets. Tliese^baxe lieeii 
called .sulphuretted hydro-sulphniets ; 
but the name ot hy’drogenateil siil- 
burets has lieeii given to tliose «om- 
inatioiis which ha\e been s.atui.itpjl 
with sul])ltiir at a high teiiiperiitnre. 
Tl'.ey are sonietinies called liyiliogu- 
retted sulplmn-ts. 

SULJ’UUHE'rTEO C’HYAZIC 
ACTD. Sulfibiiro piiishic acid. 

SULPHURIC ACID. When snl- 
phiir Is heated to 18(1“ or 190“ in an 
open vessel, it melts, and soon atter- 
ward eiiiita a blueiwii Haine, visible in 
the daik, but wh\-lj, in open day¬ 
light, has the appearance »f a widte 
lume. Tlie fiaiue has .a suffocatiug 
smell, and has so little heat, that it 
will not set fire to fiax, or even gunp- 
powdePi so that in this way tbe sul- 
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may Tift entirely conanmed out of 
it. If tho heat he still auitincntcd, the 
Millihui boils, and «uddeiily bursts into 
a ikuieh more luminous llamCitbe s.'iine 
siifl'ooatiiK' vapour still continuinj' to 
be emitted. Tlip siiiroratiiift vajiour ul 
sulpliur is ^inbilied by water, Auth 
Ik hicli it foi ms tlic iluid loriiierly eallcil 
volatile vitriolic, now sulphtiions ar-iil. 
If this iluid be exposed toi .i time to 
the air, it loses the siilpbureoiis smell 
it h.ad at lirst, and the acid becomes 
more fixed. It is then the tiuid wbirli 
was ronncily called tlie spirit ol vitiiol. 
Mucli of the water may be drivt'u olT 
by heat, and the dense acid whi.'h re¬ 
mains is the sulphiirie acid, eominoiily 
ealled oil of vitroil; a name whirli 
was probably jfiveii to it lioin the lit¬ 
tle. noise it makes when poured out, 
Hn({, the nnetuous feel it has w'hen 
lubned lietween the tinkers, prodneed 
by its eonodinK and destrnymp tlie 
skiiuw'itli which it Jouns a soapy eom- 
poniul. The Htoiie or iniiieral'calleil 
niaitinl pyiites, wdiii'li eoiisists foi the 
iiio-t paituf sulphur and iron, is loiiiid 
to he conveited into the salt ealled 
green \ill iol, but more properly snl- 
pliiite oi iron, b) exposme In an and 
moioiiiie. Ill tills natuial process tlio 
pviiles bre.ik a-id fall into pieees ; 
and il the ebaiige take phiee rapidly, 
a considerable incveasC of temper a- 
tuie lolluus, wliieli is sometimes sufii- 
eient to .-et the mass on fire. By coii- 
diirling Ibis opriatioii in an acnirato 
W'ar, it is found that oxygen is ab- 
horbed. The sulphate is obtained by 
solution in water, and subsequent eva- 
jioration ; by which tlie crystals of the 
salt aic separated from the earthy 
iinpiuities, which were not suspended 
ill the water. The sulphiirie arid was 
lormorly obtained in this country by 
distillation from sulphate of hon, as it 
still is in many pails abroad, tlie com¬ 
mon green vitriol Is made luse of for 
this purpose, as it is to be met with at 
a low price, and tlie acid is most easily 
to be extracted from it. With respect 
to the operation itseM, the following 
paiticulars should be attended to: 
first, tbe '’itriol must he calcined in an 
iron or eartben ve<>sel, till it appeal s of 
a yellowish red colour: by this opera¬ 
tion it will lose half its weight. This 
is done in order to deprive it of tbe 
greater pait ut the water which it lias 
attracted into its crystals during tlie 
crystallixationi and wlucli woald other* 
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wise, in the ensuing distillation, greatly 
weaken the acid. As soon as the cal¬ 
cination is finished, the vitriol is to be 
put immediately, while it is warm, 
into a coated ciirthen retort, which is 
to lie tilled tw’o -1 birds with it, so That 
the ingredients may hate Milbeiciit 
room upon being distended bv the 
lieat, nti’l thus the bursting of the re¬ 
fill t be jirevented. It will i>e most ad- 
viseable to have the retoit immediately 
enclosed 111 bill k-\t'(iik in a reverbera- 
toiy furnace, ami to '•lop up the ncek 
of it till tbe di-tillatnm begins, in 
Older to pret cut tlie materials irom at¬ 
tracting tie*h Ininiidily from t!ie air. 
At the beginning of tlie distillation, 
tho letoit mll'•t lie opened, and a inode- 
r.ate hie is to be applied to it, in older 
to expel tiom the vitriol all that part 
of tlie plilegiii whirli does not taste 
strongly of the sieid, and whicli may 
be levived in an open vessel placed 
niidei tbe retort, lint as soon as tiieie 
appear any acid di ups, a iceitei is to 
he added, into which has been pievi- 
ously ])oijied a r|uaiility of the acidu¬ 
lous lliiid winch has come over, in tlio 
pioportion ol ball a pound ol it to 
twelve nounds o| tbe eali ined vitriol: 
wlieii tbe leceiter is to be seemed 
with a pro]iei hitiiig. The lire is now 
to he raised liy little and little, to the 
most, intense ilegiec ol heat, and the 
receiver eaieinlly envered with wet 
cloths, and, in winter time, w'lili snow 
Ol iee, as the acid rises in the form of 
a tliick white vapour, which, towaid 
the end of the opei'atioii becomes 
hot, and heats tlie leceiver to a 
great degree. Tlie liie must be eoiiti- 
niied at this high pitch for several 
days, till 110 v.ipour issues Irom the 
retoit. nor any diops are seen trick¬ 
ling down its sidi's. In the case of a 
gieat quantity of vitriol lieing dis¬ 
tilled, HI. Bernliardt lias observed it to 
rnntiiiue emitting vapours in this 
riianner for the space of ten days. 
When the vessels arc quite cold, the 
receiver must be opened earefuUy, so 
that none of tlie luting may fall into it: 
after which the fluid contained in it is 
to be poured into a bottle, and the air 
carefully excluded. The fluid that is 
thus obtained is the German sulphuric 
acid, of which Bernhardt got sixty- 
four pounds from six hundred tveight 
of vitriol; and on the other band, 
when no water had been previously 
poured into the receiver, fiAy-two 
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ponmls only of a dry coiirretc acid. 
This acid wa^ tonneily rallpd placid 
oil of vitriol, and ronsUtriirc is 
owinp to a inixtiin' ot siiljdiurous 
arid, which orra^KMis it to hrcoiiM* 
solid at a moderate tciniicraturc. The 
!=iil|>hurir arid made in (jlreat llritaiu 
is {ii'oilurcd by tiic combustion ol sul¬ 
phur. There are three conditions re- 
<|ia'-itP ill this operation. Oxvpen 
iiiii't he ]>iesent to inaiiitain the eoin- 
hnstion ; t lie vessel must he so rhisi* ,is 
to ]ire\ont the es<-a|((« of the volatile 
matter wliieli uses, and water iiinst 
be present to imhil'O it. Tor these 
purposes, a iiiixtiiie of eiplit parts of 
sulpliiir witli one of nitre is plared in 
a oroper vessel, enclosed within a 
chi^nlier of consideiahie siie, lined 
on ail sides witli lead, and covered at 
bnttoin witli a shallow stialuni ul 
water. The mixture heinp set on fire, 
will Iniin for a coiisideiaide rime hy 
virtue ol the supply of oxypen which 
nitre pives out when heated, and the 
water inihihing the snlphin'oiis ra- 
jmiiis, becomes piadnally inoie and 
more and afl'M' lepe.ited cninbii^tions, 
and the acid is afUMivanl concen¬ 
trated by distillation. Tliat the nitie 
supplies but a vi’iy small portion of 
the oxjccii, lias been shown by 
Mill. Oleiiient and Desoimes; f-ir 100 
parts of nitre. With a ]iiiipcr su]d>b ‘d 
siilpliiir, will Yield 2000 p.irt.s ot snl- 
pliiiric acid, Mdnch contain 1200 ot 
ox^peIl ; iind after llo* Iniii'inp ol t!ie 
iiitip, it is cmiseitcd into tlie sulphate 
and liisul)di lie of ]iotiiss, wliicli con¬ 
tain ahout as nindi oxypini as ilic intic 
niipinallv did. It is a iur'stinn then 
whence tin* oxypen ol tlic ai id is oli- 
tained. TIjcsp cliemi>ts suppose, that 
in tlie pioci'ss, nitroii'' and nitric acids 
ill tlie vapour are disjilaced from llie 
nitre, wliicli are dm innposed by Ihe 
snipliuroiis acid into nitrous pas and 
rieiitoxidc ol azoic. 'I’liis pas heinp 
heated, becomes a little lipliter tlniii 
air, and rises to the toji of Die ciiam- 
ber toan apertiiiculiicli tlic niaimtac- 
tiirershad alwa\s been ohliped to leave 
open, or the procc'-s o| acidification 
would not go on This nitrous vapour 
ruining in contact with the air, ab- 
sorlis ox\gen, becomes nitrous acid 
v.apoiir, an heavy aeriform body, which 
iinmedi itely preedpitates on the siil- 
phnrous flame, and ia changed into 
sulphuric acid; whilst itself again 
taking the form of nitrous gas, re> 
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aseonds to the aperture, and descends 
witli fresh oxygen as lielori*. Sir 11. 
Davy tonnd tloit the presence of 
water was necessary in this jnooes.s. 
The »n]phuric acid ot ronmieice con- 
tiiins aliont ^ parts in lUUU ot foieigit 
saline matter of sulphate of potash and 
lead ; fioinwhich it may hefreed hvdis- 
tillatioii. (reniiiiie coinmereial .siilphu- 
lie acid siionld nut he weiphtici lliau 
I’.smfi, ^or tliere is reason to sus¬ 
pect ailultciation. 'I'he biilphnrii: 
arid stiojigly attracts Avater, wliicli it 
lakes fiom the atmosphere M'ly i.i- 
piillv, and in largei qn.iiitilies it siit- 
ieieit to leinaiii in an open vessel, im- 
hihing oiic-tiiird ot its weiplit in 
tweiity-loiir hours, and more tlian six 
times its weight in a twelve-inoiitli. If 
tour parts hy wci.glit tic mixed with 
one of water at .'•0“, they prodiire •n 
instantaiieims lie.it of 3(Kl^ F.; and 
four parts raise one iif ice to 212*': 
on the contiary, lour parts of Ice, 
mixed nllh one of aciil, sink the tlier- 
inometPi to below 0. Vi'hen pine, 
it is colourless, and emits imlnineB. It 
icijiiiies a gicat degree of cold to 
fieera; it; and it diluted with lialf :t 
part or mure ol water, nnle.-is tlio 
nilntion lie earned veiy (ar, it be- 
ooines more and more dilhenit to eon- 
peal; yel at tlie .specilie giavity of 
I'/S, of a few tinndredths above or 
below tliis, it maj he frozen hy snr- 
I'oiiinling it with melting snow. Its 
<‘inipol1a(iiiii foiins iepti!.i.i piisinatic 
ci\st.ils witli SIX sides. Its, lioiiing 
point, accordinp to llergman, is .5111*’; 
aceoiiiiiip to Dalton. fi'.Xi*’. Snipiiiiiiu 
aciil has been called oil ot vitiiol froni 
its oilv consistence. All biiiiple com- 
Imsfiblcs di‘i:onipose it. At •IHO*' of 
h'aiirenlieit, siilphnrie .acid is con¬ 
verted witli sulphur into sniphnioiis 
acid. Tlic sulphuric acid is of very 
extensive use in the art of ctiemistry, 
as well as in iiietalliirgy, bleaching, 
and some of tlie processes for dyeing , 
ill incilicirip it is given as a tonic, stinm 
hint, and lithoiitriptic, and sometimes 
Used exfornally ns a eanstie. The com 
liinalions of this acid with the raiioiH 
bases, are called sulphates, and most 
ot them have long been known by 
various names. With baiytcs it is 
found native and nearly pure in vari¬ 
ous forms, in coarse powder, roitndeil 
masses, stalactites, and regular eryn- 
tallizations, which arc in some lamel* 
lar, In others needly, in others pris- 



CHEMISTRY. 

mafu' or pyramidal. Tlic cawks of j of which ean be taken xi-ithout imnii- 
oiir rnuiiti7 and the Dologiiiaii stone iient hazard. The sulphate of soda 
are nieiely native '«ulphates of har)tes. j is the vitiiolated nation of the college. 
Their colour vaiics con'-ideinLly, aslthowell known Ulauber's sail, oi ^al 
well as their ligine, hut their specific I mirabile. It is coinnionly prep.iuvl 
gravity is great, that ol a >ery iiii- fiointhe revidiinm left after <li‘-iilhiig 
pure kind being .'I'SD, and the pine muriatic acid, the supci(iuou*. .ilmiI of 
sorts varying from 4 to 4‘S(»5 ; hence it I which may be hatuiatcd by the addi* 
h.ib heeii distiiiguis.hed'by the namcsltinn ol M)da, or pieeipitated by liitie, 
of niarinor uieialhcum and ]iondeioiis I ainl is likewise obtained in the manii 
spar. This salt, though deleteiions, facturc of the iimriate of aninionia. 
is less so than the caihoii.ito.of ba-|(Sec JImmoiiia.) Scheicr mentions 
rytes, ami is more economical foi pre- j another mode by Mr. h'uiieke, wliich 
paring the niujiate tor medicinal pin^ I is, making S parts of calcined suU 
poses. It reqiiiies naits ol|pIiatcotIiinc,.^olcIay,niidJiorrniii- 

water to ilissohe it at tiO^. Sulphate iiion i^alt, into <i pa^te with water, 
oi stioiitinn has n consideralile reseni-1 liiiiniiig this m a kiln, and then pow- 
Mam-e to tliat ot harles in its, pio- dcring,'lixiviating, and riystallizjiig. 
perties. It i> toniid native iii coiisi- It exists in large quantities undei the 
derable quantit’es at I’assage I tiiiiface of the ei'iitli in some couij- 

aiid othei jdaees in the imiehl ourhood j tries, as Persia, liolicinia, and SwiN 
Itiistol. It reqniias parts of zerlanil ; it is found mixed with other 
boiliim water to dissolve it. The sul-1 suhstaiiee** in mineral sjtring^ and sea 
pliate ol pi*tii*-h, vilrndated kali of the I water, and soinetiines rlIiores>ees on 
Jiondoii ctiUege, formerly vitriol,itcd j \v alls, 8ul]diiito of aoda i,s hitter and 
fnitrii, sal de dnolinx, jiud arcanum I saline to the t.iste. It is 'oluhle in 
diiplicatiim, ••i\'filii/es in hexaciiral j 2'H5 parts of cold watei, and O'S at a 
pi iMii«,teiiii;i'"lerl Iiy hexagonal pMa-1 boiling heat, it ciys|aHi/cs in liexa- 
mids, init r,ii-ceptible ol vai iations. goiial pi isms bevelled at the extremi- 
lls cn-taIli'':itMi'i by quii k cooling is 1 lies, suinetinies grooved hnigitudi- 
eonliised It- taste is bitter, ai lid, nally, and of vei v laige size wlicii tlic 
ai <i a little :-alinc. It is soluble in 5 j qinnrity is gicul: these ethorcste 
j-'-its of I m'ii'g V, at'-r, juid Ifi parts 1 coniplelely into a white powder li ex- 
al Rr-', 111 the tire it d(*rroiiilati.s, j posed to a clij air. or even it kept 

{Mill i‘ fnsiidc by a stiong heat, it is In i.ipped tip in ]'aper in a diy place; yet 
uecom;ios.ibU* liy eliar''oal at u hi;;li ihey retain sullieiei't watei ul ciyst'al- 
teinpcj rJnie. U m.iv be piepuied by I lisatioii to undergo the aqueous 
diiert mixMire of itscoinponoiit puts ; I fusion on exposure to beat, but by 
blit the usual and eheupest mode is to I uigiiig Ibc lire, iindt. Ilarytes and 
m'litrnhze the aeidnloiis sulpliate loft Utrontian lake itsaiidlrom it entiiolv, 
alter (lixfilling iiiiiie neid, the sal eii- et.d potash pai'ially: the nitric and 
ixnin of the old cliemNts, liy the addi-I muri.itie iicnls, tl.ongli Tlwy have a 
tiiiii oi eailion.'ite of potasli. Tlie sal I weaker al'iiiity for its base, combine 

{ mlychrest ot old dispeiisatniieii, made I with a pait of it when digested on it, 
ly (leliagrating sulpbiu and nitre in a I Heated with ehaicoal, its acid is de- 
orneible, was a compound of the sul- I cumpubeil. As a ]iiiigative, its use is 
'phate and sulphite of potash. The j very general; and it has hecn eai- 
Rcidulous sulphate is sninetiines ein-| ployed to furnish soda. Pajot des 
ployed as a tlux. and likewise in tlie I Oharnios has made some experiments 
maiiulncture of alum. In modieine, | on it in fabricating glass ; with Siind 
the neutial salt is sometimes^used .is j alone it would not sneeecd, but equal 
adeobstnieiit, niid in largo dosob as a 1 parts of eaibonate of lime, sand, .and 
mild eatbailic ; disbolved iu a eoiisi-1 dned sulpliate of soda, produced a 
dernblu portitni of w'ater, and t.iken I rlear, rolid, pale yellow glass. Siil- 
dady in such (|uanti1y as to be gently | phate of lane, selenite, gypsum, plas- 
apefient, it has been found service- | ter of Paris, or sonietiiues alabaster, 
aide in cutaneous aifectmns, and is j forms extensive strata in various 
sold in London for this purpose as a I mountains. The specular gypsum, or 
nostrum; and certainly It deserves to {glacics Marise, is a species of this 
be distinguished from the generality I.salt, and atbriued by some French tra- 
of quack inediciues, very fety indeed 1 vcllers to bo employed in Russitu 
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whcro it ahoiin'ls, as a substitute for 
plass in window®. Its specihe pvavity 
M from l’S72 to It requiies 

parts of rold atrr, .iiid 1.10 of 
Iml to dissolve it. Wlicn r.iU’inod 
if il(*or«*|iitaterf, Iirromcs very fi i.iMc 
mid whit;', and Iioat'i a little with 
water, witJi whieh it fuiins a solid 
mass. In tins piorcss it loses its 
water ot iM\sta1Il7,Mrioii. Jiitlns slate 
it is found n.itive in Tuol, crystal¬ 
lized in reetanpulai paralleloinpods, 
or oet.ieilal oi li.ixaedral }irisms, and 
is called aiiliNdinus sulphate of lime. 
Jtotli the n.atuial and .artilicial anhv- 
dri'iis siilpliate consists of ;.0’’3 lime 
and l.'l fi acid, .leeeidinif to ."Vlr. <!lie- 
Jle^l^. The calcined sulphate is much 
cmi loyed for makinp e.aals ol anatomi¬ 
cal and ornamental figures ; aa one of 
the h.i''ex of stucco , as a line cement 
for maUinp close and atronp joints 
lictwfcn stone, and joining riins or 
tops ot metal to plass ; for makinp 
moulds for the ISUirordshire pot 
tones; for cornices, mouldimta, and 
other OI iiamenls in liuildinp. For these 
niirposi’s, , 111(1 (nr leniip wroujtht 
info columns, chiiiiney jneccs and va¬ 
rious orn.anient.s, nh<iul eipht hiiii- 
died toiix an* lai-eil annually in 
IJcrh^.x'i.re, where it i.s e dl-d alaha®- 
ter. In America, it ia laid on pi.i,''.* 
l.iiid as a iii-viiiire. Sulfihate of m ip- 
nesi.i, the vitiiiii'iti d m.'ipiicsia ol the 
l.itc, an.l s il eatlimiiciis aniarus of 
loinie", Loii-loii Pharmaco|i(i*ias, is 
coinii'onlv knovvii 1<y (he naiuu of 
IHp.soin s.ilt, ax it w'as lijniished in 
cunahlcralde (|uantily hy the luinoral 
w.itcr at tli.it I laee, mixed e.owever 
with a ceiMdci able imlioii of sul¬ 
phate of soil'. It lx airmtled, how- 
iwci, in pi eater ahumlajire and more 
piue from the hitteui left attor the 
extnxetioii of xnU Irom sea water. It 
lias likewise been foniid uilloieaeiiip 
on hriek walls, liotb old and reeeully 
ei'C(*ted, and in Mil, ill quantity in the 
a«bes ot rolls. The capillary salt of 
Jdiia, found in silvery cryxtals mixed 
with the alumimms schist in the 
mines ofth.it place, and Intherto con 
sidered as a leatliery alum, has heeii 
ascertained hy Klapiolh to consist of 
sulphate of inapnesia, mixed with a 
small portion ol sulphate of iron. 
When |turc, it crystallizes in riiiall 
quadrangular prisme, tei minated by 
quadrangular pyramids or diodrat 
iUmuiits. Its taste is cool luid hitter, 
;i35 


It is Tcry soluble, requiring only aa 
equal W'cight of redd water, and three- 
fourths its w'eight ot hot. It efflo- 
res'-os in the air, though Init slowly. 1 f 
it attract inoistiiie, it eontaiiis imiri- 
ale of magnesia or ol lime. Kxposed 
to heat, it dixsolvcs in ilx own water 
of Cl vstallization, and ilrlex, init is 
not lieeoMipos'-d, nor tiised, hut with 
extreme diffieultj. It consi-ts, ac- 
coidiiig to Keigin.'iii, of .'k't acid, 19 
iuagi\^sia, 18 water. A veiy |iui '0 sul¬ 
phate IS s.iid to he firepared in The 
iicighiiourliood of tieiioa hy loasting 
a pyrites found there ; exposing it to 
the air in a enverecl place lor six 
mouths, wateimg it oceasioriiiny, and 
then lixiviating. Siiljihato of mag¬ 
nesia is mid of our most valualde 
fiiirgatives ; lor which {lurposo only 
it is used, and for furnishing the c.xr- 
bonate ul uiagnexia Sulphate olkiiii- 
inoma cryxtnliizesin slender, Hattoiicd, 
liexaedral prisms, terminated hy hex¬ 
agonal pyramids ; it attracts a little 
moi-tiiie from veiy damp air, parti- 
eubiily if the acid be in exeess ; it 
disb'dves in two parts of cold and ono 
of hoiliiiir water. It is not usejl, 
though (tlaiiliei, who called it his se¬ 
cret .iminoiiiai-al salt, vaunted its rx- 
Orllciice ill assaying. It siiltihate of 
Hiiiini'iiia and hiilphnto of iiiagiipsia 
iie ad<lcd toget'-.’r in solution, they 
eoinliiiic into a triple salt of an oc- 
taedral ligure, but \riryi|ji> much ; less 
.xoliiblc than either of its cuiiiponeiit 
parts, nnaltcral le in the air, under¬ 
going on the liie the watery fusion ; 
after which it is decomposed, pait of 
the aniinoniii living olF, and the re¬ 
mainder siihlimiiig w'lth ail excess of 
ucid. It cuiitaiii.s, according to Fonr- 
croy, 68 sulphate of magnesia, and 32 
sulfihate of aiiimoiibv. Suljihate of 
glucina cry^tallir.C8 with dlthcnlty, its 
solution readily ar((uiriiig and retiliii 
iiig a syrupy ciinsistenre ; its ta^to is 
sweet and slightly astringent; it is 
not alterable in the air ; a strong 
heat expels its acid, and leaves the 
earth pure; he.'ited with charcoal it 
foims a snlpliuiet; mliision ol galls 
foimi a yellowish ivhite precipitate 
with its solution. Yttria is readily 
dissolved by sulphuric acid; and as 
the solution goes on, the sulphate 
crystallizes in small brilliant grains, 
wliich have a sweetish taste, hut less 
bo than sulphate of gluiina, and are 
of a light umeth} st red colour. They 
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r(?quire 30 parts of cold water to dis- 
solve Thom, and f^vc up their acid 
Avlieii exposed to a high temperature. 
They are decomposed by oxalic acid, 
])i ussiiite of polH'M, infusion of galls, 
and phosphate of soda. Sulphate of 
alumina, in its pure state, is hut re- 
reiitly known, and it was first atten¬ 
tively examined by VauqHelin. ft 
mav be made l»y dissolving pure alu¬ 
mina in pure sulpluirie aciil, heating 
them lor some time, e^.ll>ol'atIllg'the 
solution to dryness, di vmg the resi- 
duiiiii with a pretty strong heat, re- 
dissolving it, and cr^stalli’/irig. Its 
crystals are soil, toliaocou'i, shining, 
nud pearly ; hut lliose are not easily 
obtained \vilii<>ut cautions evapora¬ 
tion and rclrigeration. They have an 
astringent taste, are little alterable in 
the ail' are pietty soluble, particularly 
ill liM water, give out their acid on 
exposure to a high temperature, are 
decomposable by eomhustible sub¬ 
stances, tlioiigli not readily; and do 
not form .a phosphorus like alum. Tf 
the evaporation and desiccation di¬ 
rected above be omitted, the alumina 
will remain supersatui ated witii acid, 
as iiiiVY be known by its taste, and by 
its leildening vegetable blue. Tins is 
still more dillicult to crystallize than 
the neutral salt, and frequently thick¬ 
ens into a gelatinous mass. A com¬ 
pound of acidulous sulphate of alu¬ 
mina with potaslt or ammonia has 
long been known by the name of 
Alum. (See ^lumtna.) If this acidu¬ 
lous sulphate of lime be dissolved in 
water, and boileil with pure alumina, 
the alumina will become saturated 
with its base, and fail down an insi¬ 
pid wiiitc powder. This salt is com¬ 
pletely insoluble, and is not deprived 
of its arid by heat tut at a very high | 
temperature. It may he decomposed 
by long boiling with'tho alkaline or 
eiiTt hy ha-es; and several acids convert 
it into common alum, but slowly. Sul¬ 
phate of zircon may be prepared by 
adding sulphuric acid to the earth re¬ 
cently precipitated, ami not yet dry. 
It is sometimes in small needles, but 
coininoiily pulverulent, very friable, 
insipid, insoluble in water, unless it 
contain some acid, and easily decom¬ 
posed by heat. 

SULPHUROUS ACID. It has al¬ 
ready been observed, that sulphur 
burned at a low temperature absorbs 
less oxygen than it docs when ex 
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posed to greater heat, and Is conse¬ 
quently acidified in a slighter Jegiee, 
so as to form sulpbiirous arid. 'I'lus, 
in the ordinary state of the atinos- 
pbere, is a gas ; but on reducing its 
temperature very low, by artilirial 
eoM, and exposing jt to strong eom- 
pre-sion, it becomes a liquid. To oh- 
tain it in the liquid stati*, howcvei, 
for prai’tical joirposes, it is icceivrd 
into water, by whodi it is absorlxMl. 
As the anrl olitaiiied by burning snI. 
pliur in this way is rommonlv mixed 
with more or less sulphuric aciii, 
when sulphurous acid is wanted, it is 
Ci>mmonl> made by abstracting part 
of the oxygen fiom sulphuric, arid, by 
moans of some eomhustible suh«taiice. 
iVIereury or tin is usually preferreil. 
For the purposes of maniifat'tiires, 
however, chopped straw or saw-dust 
may be employed, if one part of 
mrrriiry, and two of rout i-■•i .m-d 
sulphuric acid he put into a glass re 
toil with a long iiri-k, and he.at ap¬ 
plied till an effervesoeiice is producciJ, 
the sulphurous acid will nii-e in the 
form oi gas, and mav he collected 
ovci quicksilver received into wa¬ 
ter, wliich at to# irmperatnie of fil 
deg. will absorb .1.1 times its bulk, nr 
neaily an eleventh o( its weight. \Va- 
tet thus saturated is iiiteiibelv arid to 
tlic taste, and has the smell of snl- 
phiir liuining slowly. It ilestioys 
most vegetable colours, hut the blues 
are reddened by it previous to their 
being discliaigcd. A pleasing instance 
of its eliect on roluiirs in.ay be exlii- 
bited by holding a red lose over the 
blue tlaiiie of a common match, by 
which the colour will be discharged 
wherever the sulphurous acid comes 
into contact with it, so as to render it 
heaiitifiilly variegated, or entirely 
white. If it be then dipped into wa¬ 
ter, the icdness, after a time, will ho 
restored. Sulphurous acid is used in 
bleaching, particularly for silks. It 
likewise discharges vegetable stains, 
and iron-moiilds from linen, fn com- 
liination witli the s.alih'ible bases it 
forms sulpliites, which differ from the 
sulphates in their properties. The 
alkaline sulphites are more soluble 
than the sulphates, the earthy less, 
'fhoy are converted into sulphates by 
an addition of oxygen, which they ac¬ 
quire even by exposure to the air. 
The sulphite of lime is the slowest to 
undergo this change. 4 strong beat 
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cither npcis their acid entirely, or 
converts tliom into sulphates. They 
hiaie nil a sharp, disiifjcrecablc, sul^ 
{ihuruus taste. The best mode of ob- 
taitiiin; them is by leceiviiiK the sul- 
phiu'iiUa acid gas into water, bolding 
the b<isc or its carbonate in solution, 
or dilfuccd in it in tine powder. None 
of them has yet been applied to any 
vise. The sulpliui'ons arid, according 
t«t sii II. Davy, is of a specilic gra\i-- 
ty of 2'22!).'>. Ilydiogeii and carbou 
readilv dceoinjiO‘«e it. 

Hymio-SULPHUROUS acid. 

This acid contains n smaller poition 
ot oxygen than the suiphuious aeid. 
The mode oi obtaining is deserihed 
in the Kdinhurgh I'lnkisopliical Jour¬ 
nal of ISllt. This aeid and its salts 
have not been applied to any useful 
pill poop. 

II Yjmo-SULPHURIC ACID, con- 
t.^iiis a quantity of oxygen, iriteime¬ 
diate between tin* sulpliurons and siil- 
phuiie acids. It was obtained by 
passing siilpbiiions acid gas over the 
bhek oxide of inanganohe. 

SU.MACII. (’onniuni sniiiaeb fibiis 
eiiiiaiia) !■% :i shi lib that glows iiatu- 
lallyiii .Syiia, P.alestiiie, Spam, and 
I'mt'lgiil. Ill the two last it eiiJti- 
Vail'd V ith gieat raie. It-' slioots aie 
fill dow II eveiv >eai (pule to the loot, 
.ind alter being diicd they are re¬ 
duced to ]iowdcr b} a milb and thus 
]<icp<iicil t»r the piiiposcsoi dyeing 
anil laiiiimg. 'I'lie suniac'i cultivated 
in the neighbourhood of Moiitpclliei 
is ciillcd redoiil, or roudou. Mr. 
Ilatrlicit lound tliat an ounce coii- 
tanis about /K or 7t* grains of tiiiiiiin 
Siiiii.aeli acts on a sidutimi of silver 
jiist as galls do , it ieduces the silver 
to its nictallic state, and the rcduetion 
is lavouieil by tin* action of light. Of 
all asTi iiigents, suinaeh bears the 
gieatc'it respinblaiice to galls. Tlie 
iicfipitato, iiowever, piodura>d in so- 
utioiis of iron by an iiilusion of it. is 
less in quantity than what is obtained 
by an equal w'cight of galls ; so that 
in iiio4t cases it may be substituted 
for galls, tlie price oi wbi'‘li is eunsi- 
ilcrahlc, provided vve propoitionally 
increase its quantity. Sumach alone 
gives a fawn colour, inclining to 
giecn ; but cotton stntfs which have 
been impregnated with printer's mor¬ 
dant, that is acetate of alumina, take 
a pretty good and very durable yel¬ 
low. An inconvenience ii experienced 


in employing sumach in this way. 
w'hich aiises from the fixed nature of 
its colour : the gioniul of the stuff 
docs not lose its colour by expusnie 
on the grass, so that it bocomes ni>- 
cpssai 7 to impregnate all the stuff 
with dUTprent moidants, to vary The 
coloui'.s, without leaving any ptirt of it 
white. 

S U PER S ALT. A compound of an 
acid and base, in which the acid is in 
exee.isi*—Kee Submit. 

SUPERSALTS. Salts with cxccsi 
of acid. 

SURFACE, (EARTH’.S). The 
rocks and niouiitains composing the 
solid paits ot tlie earth's surfucc have 
been divided into difforciit elai^sos by 
geologists ; and the divj.sion8 are not 
altogether arbitiary. Ceitain mine¬ 
ral productions, as metallic ores and 
coral, are confined to certain rockff in 
some of which they frequently occur, 
in utheiH they are never found. Theie 
arc also distinct obaracter.s iieniliar 
to each cUss. The general uivisioiiB 
include, 

1. Primary rock-*. 

2. Intenncdiatv ot transition 
rocks. 

3. Second ary rocks. 

4. AlluvUiL gioiiiid, and 

0. Volcaiiii; products. 

Prim.iiy rocks have been so called, 
because no oiganic remains have 
liceii lound in them ; bciirc it is sup¬ 
posed tliuy w ere foi med prior to the 
rreat]i)ii of animals or vegetable^. 
Tbev aie extremely hard, and the sub¬ 
stances of which they are eoinpused are 
cr)staUi3!C(i. They fuiiu the lowest part 
of the earth's surface with which wo 
are ncquahited ; and they do not only 
constitute ihe foundatiun on whirli 
the other rucks rest, but in many si¬ 
tuations they jiieice through the in¬ 
cumbent rocks and strata, and fiirln 
also the highest inouiilaiiis in alpiim 
distrivt.s.We ore not to conclude, when 
we see a luoiuitaiii, or range of moun¬ 
tains, hounded by a plain, that they 
terminate at their apjiarcnt bases. On 
the cniitiary, they dip under the sur¬ 
face at angles more or less inclined, 
stretching below the lower grounds 
and lesser hills, .ind often rise again 
in remote districts. We may with ap¬ 
parent probability infer, that their 
formation was prior to the exlsteiico 
of animals or vegetables on our planet 
in its present »UtC| because tbe Inter- 
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Tru'd i ate rorVs wliicli cover them con- 
t.tin tliC oriranif icinains of zoophytes, 
or tlioac animals which are cotisuler- 
ed as forming Lhe hrst link in the 
chain of animated hemgs. The in- 
tennedi.ite rocks have hecn railed 
transition loeks, from the supposition 
that they ucie tunned when the world 
w .IS passing from a chaotir to a liabi- 
talde state. Tho‘»e rocks aie less per- 
fecfly crystallized than the torinor di¬ 
vision, and loiitiiin. like the secondary, 
luerhiinical depositions. 'I'hey sepa¬ 
rate the primal y fioin the sci'ondaty 
rocks, and paitakc of the natnir of 
hntli. The piiiiuiry and tinusition 
locka conlain few saline nr innam- 
in.ihle losvils ; Itut they aie the lepo- 
sitoiies (it metallic ores, which are 
Tii’t olteii lound in the third div)'>iiin, 
or what’.ire called the secoiid.\ry atr.a- 
tiiu'd meks, in many of whi-li nuine- 
mils leiiiaiiis ot yei^eTahles and ani¬ 
mals iiicui. This duisioit contains 
Sfind stone, eo.il, sti atified limestone, 
rh lik, &e. I’eiihles iind watei-worn 
fi a^rmeiUs oi i neks helonjriii:? to the 
toiliter divisions, sue rouniionly lomid 
in niriity of the second.iry loeks, 
hem c it is infi'rre>l Hint they h.ave 
hei n toimed at a latei peiiod, and 
Jieoee this class receives its name. 
.A'liiM'il i;ionnd is the land feinied 
liom tlie 1 dills Ilf other Turks hy llie 
igeney o| \\,iter; it eoii'.ists of giii- 
vel, idnv, ike. The sith>taiir<‘s u hii-li 
ennstitnte sods aie eoitnin eoniponnds 
ol the eaittis. silica, lime, alumina, 
magnesia, and of the oxides, of iron 
ami niMiiganesiiui, animal and \egc- 
tai-le matlers in a deconi|iosing st.ile, 
and oaliiie, acid, or alkaline coiulii- 
iiations. To liirin a just idea of soils, 
it is iiccchsary to conceive ilitFerent 
rucks decomposed, or gioiini into 
parts or powder of different degrees 
ol| lineiiess; some of their eoliihle 
p.irts dissolved l>y w.itui', and that 
water ailhering to the ni.iss, and the 
whole mixed with larger or smaller 
<]uantities ut the reiiiaiiia uf Ter'etablc!* 
and animals, iu different stages of 
decHY. Soils ajipear to have been 
cuiariiially pnidm'ed in consi'quencc of 
llic decomposition of rocks and strata. 
It often Iiappeiu that sods are toimd 
ill an unalteied state upon the rocks 
Iroin which they were derived. It is 
easy to form an idea of the manner 
in which rocks are converted into 
suits, by referring to the instance of 
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soft granite, or porcelain granite. 
This substance consists of three in¬ 
gredients, quartz, feldspar, and mica, 
'riie qiiaitz IS almost pure .silicioiis 
earth, iu a ciystailine foun. The feld¬ 
spar and mica are very conipminded 
siihstances, both contain sdicn, nlu 
mina, and oxide of iron ; in the feld¬ 
spar theie is usuall) lime .ijid puta^sa, 
in the mica, lime and magnesia. 
When a gruiiito mck has been long 
exposed to the iuiiuence oi air ami 
water, the lime and the potassa con¬ 
tained in its coii^ituunt parts are 
acted upon hy water oi carhonii; aritl; 
and the oxide oi iron, which is almost 
alwap'. in its lc.ist nxided stale, tends 
to coiiihiiie w'ith more uxygen ; the 
coiisoi|ueiire is, that the feldspar de- 
coinposes, anil likewise the mic.i, hut 
the lit St the most rapidly. The feld¬ 
spar, wliieh Is, as it weie, the cement 
ol tlie stone, forms a fine clay: the 
mic.i, partially decomposed, mixes 
With it as -.Did, and tlic nndectim- 
pused quart/, apiiears as gravel, or 
sand ot different dcgree-i id hncne.ss. 
As soon as the smallest layer ot eaitli 
is loiiiied on the surface of .i rock, 
the sfods of lichens, niosscs, and other 
imperlect vcgrtaldes, whicli aie coii- 
slanllv floating in the titinosphere, 
.ind which ha\e made il their icsting- 
p].ii-e, begin to legetatc; their death, 
decoinpo.sition, ,ind dee-y, .afford a 
certain iiiiantity of orgaiiizalde inat- 
tei, wliicli mixes with the eartliv ina- 
teiials of the ioek; iu tins iiopioved 
^oI^ more perlect pl.ints are capaldo 
ot siih-istmg ; tlicse in Hioir tiiin ah- 
s<irh iioiirisliiiicnt from water and the 
atmosphere; and after peri'.hiiig nf- 
lord new matciials (o those already 
I'lovided ; the dccani|iOsitioii id the 
rock still conti.mes, and at length, hy 
such slow and gradual juicesses ;t 
soil is foi uied in whiidi oven forest 
trees can lix then* mnls, and which i.s 
litted to icward the luhoiirs ot the 
cultivator. l*uor and hun/'iy soils, 
such as ,aic prodiieed f'om the dc- 
coiiipositiim of granite and saiulstone 
rocks, remain very often lor age.s 
with only a thin covering of vegeta¬ 
tion. Soils from the decomposition of 
limestone, chalk'-, and basalts, aie of¬ 
ten clollicilkv n itnrew'iih the perennial 
grasses, and affoid. when ploughed 
up, a rich bed of vegetation for every 
specicB of r.iiUivatca plant. The pri- 
iu*cU7 rucks arc composed of pure 
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cn'stalline maflor, and contain no 
tr.isrm(Mits of otlicr rocks. The se- 
roii.laiv loi'k-, nr strata, consist only 
]i.irt,I\ lit eiysl.illino inattor, contain 
ii .1 ;iiiiMils of otIiiM' locks or strata, ol- 
ten nltoiiii'l in tlio rciiiains of vcjjc- 
tiiljlc-> and inaimc aniiirils, and suiiic- 
1ioic-> riiiitain the roriiaiiis of land 
animal^. The primaly ineks arc go- 
iicrally ariMiKred in lartre masses, or 
in layers vertical, or more or less iii- 
r1inc-l to tlie hoir/.oii. The secondary 
lock- are usually disposed in strata, 
or I.iyeis, parallel or nearly paiallcl 
to the hi)ii'/.(in. The number of pri- 
niar\ rooks which arc eouimonly ob¬ 
served in nature aie eitflit;— 

1. (>1 iiiiite. wind), as lias been men¬ 
tioned, IS roiniiosed of quaitz, ield- 
Kp.ir, and mica ; when these bodies 
aic rirraiifred in iocular layers in the 
rock, it is called fjiiei'S. 

a. illicaceoiis schistiis, which is 
composed of iiuailz and mica, ar- 
raiiKcd in la>ois, which arc usually 
cilia illneal. 

Sieiiiie, which consists of the 
siihstance called horiihleade ami leld- 
spar. 

d. Serpentine, which is constituted 
hy IcMsp.u. and a body iiaineJ re- 
sfileiideiit hornblende ; and theii sepa¬ 
rate crystals are otteri so sm.ill as to 
ifive the stone a imil'»i'in npjiearaiuc ; 
tiiis lock abounds in veins of a sub- 
st.inee i alleil steatite, or soa]i loek. 

f». Porphyry, w hidi consists of crys¬ 
tals of feldspai, imtiedded in the same 
inateiial, but U'.ually of a diilerent 
eoiour. 

n. (iranular nini ble, which eonsists 
entii’oly ot crist.ils of carbonate of 
lime, and whidi, w'hen its cohnir is 
wh'te, ail.I texture tine, is the suh- 
staiii’c used hy statuaries. 

7. (.'hloute seiiist, which consists of 

ehloiiU*. a fti'***" s«ul)stance, 

soiriew'liat analoufoustu mica and fdd- 

iiJMC. 

8. (iuartzose rock, which ia com- 
po-od of qiiaitz in a ftraimlar form, 
sometimes uniLcd to small 'luantities 
of the crystalline elements, which 
have liceii mentiuiicd as belonging to 
tlie other rocks. 

Ttip secondary rocki are more nti- 
incrniis than the pnin.iry ; but twelve 
varieties include all that arc usually 
found in the firitisli ihlands. 

1. Graitwacke, wlneli consists of 
fraKinciitsof quartz, or chlorite achist, 
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imbedded in a cement principally 

composed of feldspar. 

2. Silicioim sandstone, whirli i« 
romposeil of tine quartz or saiii], uni¬ 
ted by a silieious eement. 

3. Ijimestono, consisting of raiiio- 
nate ot lime, more compact in its tex¬ 
ture than in the gianulai ni.iible, 
and often abounding in marine vxii- 
via. 

4. Alumiiinu^ sebist, or sliale, cmi- 
sisliiiff of the deeoiiiposcd materials 
of (lilrerent rocks, ceminited by a 
small quantity of ferrugiiioiis oi sili. 
oious matter; and often containing 
the imprussiiins of vegetaldea, 

.*>, (^alcareoiis ^amlsTone, which is 
ealeareoiis sand cemented by calca¬ 
reous m.itter. 

0. Ironstone, formed of nearly tlio 
same materials as aIuminoii'< schist, 
or shale, hut eontainiiig a much laiKcr 
quantity ot oxide oi iron. 

7< IJasalt. or whiiistonc, which eon- 
sists ol feldspai and iiornhlcnde, w’iiit 
materials derived lioin the decompo¬ 
sition ot the primal y locks ; the ciys- 
tals are geneially so sm.ill as 1o gi'io 
the rock a liomogencous apjieai.irice, 
and it is often disposed in \eiy regu¬ 
lar eolumiLs, having usually live or 
six sides. 

8. Itituminoiis nr common coal, so 
well known as not to icquire descrip¬ 
tion, 

9. Gvpsnm, the siibstaiiro so well 
known by that name, which eonsisis 

sulphate of lime, and often con¬ 
tains sand. 

10. flock salt, al«o well known. 

11. Chalk, which usually ahoiimN 
in lemaiiis of marine anini.ils, and 
contains horizontal lavers ot Hints. 

12. Phiiri'pnddmg stone, eiiiisistimf 
of pebbles, cemented by a fenugiiioiii 
or silieious cement. 

I*rnii.iry and sccondaiy rocks oeenr 
ill a certain detto inmate oriler, and 
cnciicle tlie glohc in diiferenl layers, 
like the coats of an onion. All thu 
]iiincipal primary and secondary locks 
arc ioimcd universally over the nu¬ 
cleus of the eaitb, in a rcL'ular series, 
which ia the aairin in rveiy part of 
the woild. The highest inountaiiis in 
these islands, and indeed in the wliole 
of the old continent, are coiistituted 
of granite; and tliis rock lias like- 
w'iac been found at the greatest deptlis 
to whieli the industry uf man has as 
yet been ablo to penetrate. Mica< 
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e^oui scliifet Is oftcb found immc- 
4li«tely upon granite ; ■erpeiitine oi 
marble upon micaceous schist; but 
the order in which the primary rocks 
tire grouped together is various 
Marble and serpentine are usually 
found uppermost, but granite, though 
it sccine to form the foundatimi oj^ the 
rocky strata of the globe, is yet some- 
times discovered above nncaecoiis 
schist. The (iccondary rocks are al¬ 
ways incumbent on the pi iinary ; the 
lowest of them is usually grau,vai-kc ; 
upon this, limestone or sandstone is 
oflcii found; coal geiicially occurs 
between sandstone or schale ; basalt 
often exists above sandstone and 
limestone ; rock salt almost always 
;ruTS associated with red sandvtoiio 
and gy])sum. Oo.il, basalt, sandstone, 
and limestone, arc often armiiged in 
dillerent alb'rnate layers, of no nonsi- 
dc.'able thickness, so as to form a great 
extent of country. In a depth ot less 
than five hundred yards, eighty of these 
diiferent alternate strata have been 
counted. ThreMiftlis of the surface of 
the globe are covered by the sea, the 
average depth ot which has been esti- 
simted at fioin live to ten miles ; but 
great changes have taken place in the 
relative positions of the present con¬ 
tinents with the ocean, which, in 
former ages, rolled its waves over the 
summits of our highest mountains. 
Of this, demonstrative proots c.xif-t in 
uiir own Lsland, and in various parts 
ot the world. The calcareous, or 
limestone, mountains in Deihyshire, 
nnd Craven, in Yorkshire, rise up to 
the height of about two thousand feet 
above the present level of the sca. 
They eoiitain, thiough their wludc 
oxtent, fossil remains of zoophytes, 
shell-fish, and marine aiiiinnls; hut 
more abundantly in some parts than 
in others. The niouutaiiis of the Py- 
l^niees are covered in the highest 
part at Mont Penlu with calcareous 
rocks, containing impirssions of ma¬ 
rine animals ; and oven wdiere the 
impressions arc not visible in the lime¬ 
stone it yields a foetid cadaverous 
odour when dissolved in acids, owing, 
in all probability, to the aiiiinnl mat¬ 
ter it contains. Mont Perdu rises 
10,500 feet above the level of the sca ; 
it is the highest situation in which 
any marine reinains have been found 
in Europe. In the Andes they have 
been observed by Humboldt at the 
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height of 14,000 feet. In England, 
the calcareous mountains contain no 
reinains of vegetablob ; but, in the 
thick beds of shale and giit«tunc 1>- 
ing upon them, are found vaiious ve¬ 
getable impressioiib, and above these 
regular beds of coal, with strata con¬ 
taining vhells of fresh-watci iniiscles. 
In the earthy limestone ol the upper 
strata arc sonietinies found fossil flat- 
fi‘>h,'with the impressiniis of the scales 
.ind hones ({Uite di-tiiiit; and bi'^tly, 
111 and under the tliick beds of clay¬ 
covering chalk, ill the simtliern coun¬ 
tries, the bones ol the rliinoe,er(is, the 
elephant, and the mammoth, arc not 
iiiieommotily iliscovered. The saga¬ 
cious natuialist Cuvier, has examiii* 
ed these hones from different pait> ol 
the woihl with much attention, and 
has observed eharaeleristie variation 
ol structure, which prove that they 
belong to animals not now existing 
on our globe : nor have many ot the 
various zooidiytes and shidl-lish 
lound in calcareous rocks, been dis¬ 
covered in our piesent *-eas. The 
fossil remains ol iiiiimals not now iii 
existence, uiitoinbed and ]ireserved in 
solid meks, present us with duialile 
monuments of the great ehanges 
W'hich our planet lias undergone in 
former ages. Wearcled to a pciioil 
w'hen the waters of the ocean hare 
covered the summits of our highest 
mountains, and ate iiresistihly cuiii- 
pelled to admit one of two eoiichi- 
bions, either that the sca has retired 
and sunk down below its former le¬ 
vel, or some power operating funu 
beneath has lifted up the islainls and 
continents, w'itli all their hills and 
mountains, from the watery nl>)ss to 
their present elevation above its siii- 
face. The following .'iirarigeinont of 
rocks and mineral snbalances is as 
simple, intelligible, and euiiioriiiHldu 
to nature, as any which has been in¬ 
troduced into tins science. 

(l.ASS I. 

Principal primary rocks. —1. Gra¬ 
nite. 2. Gneiss, or slaty granite. 
3. Mieaeeous schist, or mlca-.*ilatc. 

Sttbordtn'tiv rocks, v/tich occur im^ 
bedded in the above. —1. Crystalline 
limestone, or statuary marble. 2. !S«r- 
pciitiiic. 3. lioriiblendc rock. 

VIjASM II. 

Principal transition roeks.-^J. 
Slate. it. Flinty slate, sometimes 
poi'pbyritic. 3. Greywacke. 1. Sub- 







SUR 


i‘ry‘.1'>.lllno limj'l.'iif, m common 

Svb<.ri{j^iinc. 

1 ftrnp. 

< 1 II 

k'h* locks oj luruxlhc 
l•.|.,(lul)l, It) insultic 7o^Aj.—1. 
'ri.i], (II liA-irilt. l’or,'li\r\. .S’. 

Sifiotc. 

I I, 1\. 

Si 'ii.nhtrij i.ti (l/i,icil rnrhs -1. Si¬ 
lo uiii- b,i1l(i-tiill4'. L* Ai (' lll.(r> ,ii 

••.iiu!' 1(111 *. .! <'.lU'jiUMKib . an Uumc 
ami iMi lliv l:iiu‘*'r«Mic 5. ('Ii.ilk. 

Sult»i‘i{:iinli' inis nr ilt util, in ■<- 
rOni!‘iii/ 1 iirLs— -1. 'l’i.i|i 
Fdlll. .i. IC.UCk-l.lIt. 'I. 11 01l-‘<l(l>Jl*. 
£». ('oak 

r j, A < ■( ^. 

.'I/lnrial,- 1. t’l IV, ‘2. Saii'i. .'1. 
i<'ia\(’l. 1. ('alcai'i'iiiistiita. In tlii<s 

cLl'-' <)('( 111 |j(‘(lb Ul piMt .lilll \Ulilll- 

I (mI. 

(1. IsS \ I. 

i'ulcnmc rock''. -1. fiava. 2 F’li- 
mire. .1. Olisiiliaii. 1. Tufa .uul vol- 

I'uinc lii(‘( (ill'. 

W'liini, ‘■av' cm iil ('li,i|il:il, wo I’nii- 
toni|il.iti‘ (lio ^:]iilic III |Mi|>iiliiii' ill'- 
trict', oiii .itt.'iitiiiii M clii«‘il> iiiiCiLcil 
to llio .11(0111 > 111 iir.iii, .111(1 lliii'O OMci- 
t(io^ of s(i( i.il lilc wliicli |ii(i(lni'(', iiKi- 
(lilN, iiiii! cliaiif'i* till* )j 1 (i'|io(I. aidiiinl 
ii*«. lint wlnniwo ontor tlio mid ami 
roiii.Liitic 'cciii' (it .1 iiimiiil aiiiiiiis 
('(MlllllN, VSO IIVO 0 \(M\ ^\Il(*r.* 'Illlik 
willi tlio ‘d nin’i .i' Kill' (.li¬ 
ned (111 I■ytll 0 {luwci' 111 iiiliiic, 
tlirnuffii a loiiflr ‘‘cric' nl .il'c* , and 
ii|ion a sc do |)iI'llipiiiii'lv ffio.itci 
tlii.n an .'to u liiidi tli*' i\ m ks nl in.in 
can lie ("ttoinlt'd. \V> inoililato nii 
llio sill luiiiidiiiif scene'.I dll an oiini- 
tidii 1 cs(Mi)lilint( tliat |ii(IIIneed liv tin* 
view (il .1 I'ilcol mins Im.i; • Ince jrniu* 
tiidicay. \t’(’ ci'ilcaMini toiiiNosli- 
P' ti* wli.it ni.i\ !ia\(* liccnilic (infill. il 
Ktatc III till* lull*; iii'*l Im v\.lii| nj in- 
fiirinatinn, (inc conclusions .'iro fni tlio 
nui't pait lit lie liottci lit'HiiiO'J fli.m 
tIni'C 111 .III ainusuii' 101 ci'n*. It ap- 
poai s limn a j*-! c.'it \at iity o! nlisccv 
at ions, tii.it tiio iiitoi n.il ji.iit of Itio 
kIiiIic consist' ot stone called ;(iaiiito, 
it is this wliii li shows ilsolt as the 
limit lit ail the oxc.u.atioiis ina ie on 
tlio sill lace 111 mil |.la'ict, • itlioi liy 
ii.itiii.il I aiiscH or tlm art nl nian. 
>Vat(*i, cidlcited in the lavity of the 
(icenii. is c.iri jcil hy the winds to the 
tups oi the moat vlovatcd niOUiiUius, 
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where it la precipitated in ratn, rthI 
forms lori.’iits, which rotiiin with 
11 ( 111 " (li'^'ioos oi rapiditv into the 
omiiimm les-orvoir. Sin h an niiniter- 
1 opted inotion and fall imist ^rriiitu- 
alK ationu.iie and \\c:>i ,iuav the 
hardest mck', and cany thi'ii pul- 
voiiileiit paits to disi.incos nimi* or 
lo-.s considoi ,ili]o. 'J'lio .ictioii of the 
ail, and tlie \ai\in" ti'inpoi.itnrcs of 
the aliiio-idii’ie, fai'ililati* the atten 
, 11 . 1111111 ^. 111(1 the di'-ti ncliiin of tlie‘»o 
'nicks. il(>:it (lues tin'll sml.n*'*, .mil 
reiidci'ir inoie .ici."itile and more 
, jieiie'iaM' to th.* wat.'l v\hich suc¬ 
ceed'; eiiM iIim(!(*s Iheni tiv liee/i f> 
th.* u.-ti*!' \Aliieli has oiiteicd into 
then tevl lire : lli(> an ilscll aliords 
the c.nlioine acid, winch attacks the 
1 liiiiostone, and (.iiiscs it to i lllovcsea ; 
the i)\\fr.*n an nniti*s to the iron, niij. 
oMiles it, iiisoiiiui h that tlii' con^ir- 
1 once id c.iii'O' l.nonisthe lUsiinioiii 
oi )iinci))les, ,iini cmisciinci tlv tlMi 
at lion ol watci, uliicli ilr.iis tin* 
sin i.ici*, c.'.n 10 ' ,iwa\ the products of 
(lecoii.pO'ition, and ii akes |ii(*paiatii)ii 
till .1 succi*'*iliii|( pioccss III tin* sar.io 
ii.iiiire. Till* lust (*tloct ol tin* iam 
|s tlieicloii* to (le|iies' the niouiitams. 
itnt till*'tones \v hit II coiiiposo them 
must icsisl, in inopoition to their 
hardii(*S'; and wo oiii'ht not to lic 
siirpiI'od, wlion no (ilis(*ivo po.aL« 
Unit h.ivo hia\ed t'n* dcstiiictii(* .ac¬ 
tion nl linio, and still loiii.iiii to at¬ 
test tin* pi unit ivi* lev el ot the mouii- 
t.iiiis wineii liavo (lis.i|ijieai'(‘d. 't'lio 
piiiniliK* loeks, alike iii.iccessililc to 
the inj'iiv of ai(os as to llie .imin.itoil 
liciini's iiliieli ooioi loss oloiatoil 
nioiintauis with lli(*ir loiiniins, in.*.,y‘ 
lio eoiisiileiod as the soun o or on;*..!! 
of iiv(*rs or stioaiiis. TJic W'ateir 
w iiii'ii tails on llioir siinnnils, Howk 
down 111 toiionts liy tlieii lateibl 'ur- 
laees. Ill its eunise it wo.us aw.ay 

the Sioii niion wineii it nioensaiitly 
acts. It liollnws onl a lied of a depth 
projiot tinned to tin* lapidity of iIh 
eoni'i?, llic quantity ol it" waters,, 
and till* h.irdiiess of the voek over 
wlii(‘li It flows ; at tin* s.aiiio tnno tlis*t 
it e.inles aloiit; nith il portions anil 
frapiiieiits of sueli stones as it loosenti 
in its emii.se. 'riiese *toiU!", rolloJ 
along hy llic watei, must stiike lo- 
gellior, and Ineak off llieir piujcet- 
ing angles; a proeoss that must 
■luiekly have affoiUed those rounded 
tliutsi M’hicU torm the pebbles of rU 
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vi*rt, anil which are found to dirninisli 
in size, in iiroiiortiiiri tn the distance 
from llii> inoiiiit.'iiii wliicli .illonU 
tinnii. 'rin* t icimuiis ol 

ino(tnt.i.in<i, oi tin* iiowdcr \\liicli ic- 
siiUs fimnllic • ciiiniliii^ III tlii'sc lliiils, 
nti'Ciiiiicd aloni^ wirli fyicalcv laci- 
Iitv tlian tin* llinU tiicniscivi's. tlicy 
float lor ;i loinr lime in ll-c iviiter, llio 
tianspariMicv nl whicli lliey 3nJ|»:\ir ■ 
Hiiil when tlu'sC s.nd \\ i(eis are les- 
n^itated, ainl then eiiiiis'* .'lei oines 
ulacLened, tlicN ne ilepo' ted in '• 'me 
and Intlit |.aste, toriinii;f beds nioie or 
le»s lliiclv, .Hill III the s irii'' ii.dnie as 
thilt ol (lie ii)Ci,s to \\!iii(i tliey owe 
tlieii oiijiii 'I'hesi* si I i.fa eiaiinallN 
lii‘ri)iiii> iiii'O liv llie 'iintliitin.itioii ol 
their ]iimeiiilc^; thev hecoine cnii- 
sis|,>nl, ae<|iiiie li.M'>liie<i.., and |oim 
piIhmoiis iii\, silev, |ielio.sili X, and 
a I he iviiin rolls el.i s ol jiehliles, 
wlncli aie loiiiid dis|ii‘ist*d in sti.ita, 
nt in liaiiK'' in the .iiieieiit beds 
ol ii\i'r«. 'I'he lO'i'l is iniieli more 
li'eimenHj deiiiisiti'd in the interstices 
left hetweiMi the loniided flints tiieni- 
seKes, i\liirii iiilei>als it nils, and 
Ih.'ie loinis a line eenient, that he¬ 
roines liaid, and i'<N,istitnles the eoni- 
poimd Stones known hv tlie name of 
IMiddiiiK-stones and iri it-stones ■ fur 
tliese Tiv’ii kiinls ol stone do not aii- 
t>e:ir li> me to dlllei imt in tlie eoatse- 
iiess ol till* sfrain which lornis I hem, 
and till* eenient vvhieli eoiir.ei-ls them 
tojfether. We sometinies ohserve tlic 
j'ranitc s^uml.uicousiy deeoiiijiosed. 
Tlie texture ol the stoiie« wliieli form 
it Inis heen destroyed ; flip piinciples 
or eoiiipoiieiit joiits are diMiiiited iiiid 
separated, and they aie gi’iidualiy 
earned awav hy the ivaters. Most 
'ilieioiis stones (onnod hv the depo- 
•itioii ol iiiiiiiiniy waters, and liarden- 
ed hy the lapse ot time, are easily 
siitijerted to a second iloeom|ii>sitioii. 
Iron IS the yirmeipil ai^ent ot these 
secondary alterations ; and its oxida¬ 
tion, dctei’imiied hy air or watei,pro¬ 
duces a dibiinion nt piinciples, Xa- 
tiire may he observed in this process, 
hy an attoiitivi! exaniination of such 
altei ations as fyiiii-flints, variolites, 
porphyries, jaspers. ,md tlie like, are 
Mihjoeteil to. The deooinposition ot 
Hints, ehalceduiiies, aftates, ami ge¬ 
nerally all stones of this kind, which 
possess a eertaiii deiyiee of transpa¬ 
rency, are referahlc to the volalili- 
xatiou of the water, which forms one 
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of their principles, and ts the cause 
ol tlieii transparency. 'I’hcse stones 
maybe i oiisidered as enmnieriecmeiits 
ol cnsi il’ization : iind wlien tiu* wa- 
tci Is ill -ip:il(‘d. they efUervesre after 
the in.iniier of eeitaiii neutral salt?. 
Ilenc” it arises, that the deconiposi- 
t'on i.i aiinoiiiiced hy np.Kity, a white 
eoloiir, loss of eiiiisistcnce ainl hard- 
iicss; and terminates hy iorimii^ a 
very attenuated powder, sometimes 
of exticine w hiimiess. It is this de- 
romposiiioii nmre ]iaiticulurly which 
till Ills cla\-. There are flints, the al- 
teiatioijs ol which, form elTervesceiit 
loiil.'s. These do nut :i|ipe ii to he of 
the mitii’,e ot pnniitiie rocks; they 
h.ne I he same oii^iiii as the eiilcare- 
iiiis stone, Irom which they diller only 
in coiise.nience of a very cniisiderahiu 
propintiiiii of cl.iv. TliestoiiCH which 
we so ahniiil.Hilly liinl of this iMtnre 
■iioniiii us. a'lion;* calcaieoiis decoiii- 
positiiiiis, iiMv he consideied a.s of 
this kind. Water tillratiii!' throuitli 
mountain of primitiie rock freiiuently 
iMi ries aloiip with it lerv mirnitely 
divided paiticics o| ijaartz ; and jiro- 
ci'ivls to loi'in, hv deposi ion, st.ilae- 
tiles, iiK.ilps, lock crystal, See. These 
iiuavtzose stal.ii iites,’ ilnferentlv co- 
[onied, are ot a foim.itiun eiiiisidei- 
I ahlv aiuiiiU'iuis to that of c.ilcareoiis 
alaliastiM ; and we peieinve no otlier 
liillerenie hetween them tluan that of 
Iheir eonstitiiciit paits. Thus fai we 
have exiiihiled, in a few words, the 
prinei]ial dianp.'s, and vaiions inodi- 
fie.itioiis, to uliieh the piimitivc locks 
have heen suhjecteil. We h.ive not 
ol'seri .'d either germination oi life: 
and the metals, sulphur, ami bitu¬ 
mens, liave not hitlierto jjresented 
tliemseKi's to our ohseivatiori. Their 
formation .i[ipears« to he posterim to 
the existenee of this piimitive glohc ; 
and the allei it ions and deeoiii]iosi- 
tioiis, wliieli now remain to he in- 
rpiired into, .ipjiear to he produced hy 
! the class of living or organized hi-inga 
On the one hand we hriiold the jia> 
nierons class of shell animals, wliieh 
cause the stony mass oi our glohc to 
inereasu by their remains. The spoils 
of these creatines, long agitated and 
di iveii about by the i\ aves, and inoro 
or less altered by collision, foi m those 
strata and hanks of limestone, in 
which we very often perceive irnprea- 
aiunii of those shells to which they 
owe their origin. On the other hand 
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we ohservc a numerous quantity of 
Uiiil glow .in<l ponshiii 
tlif '■(■a : .ukI tlicsi* pi mts likfivi-.i* ilc- 
po>il*'il ainl lii-ajiiMl togfllu*! liv llio 
t 111 I liu'iii otiata, viliicli aio ile- 
cniii))(ih(>ij, Id^c (iigain/.ition, 

and le:i\e nil iho iniiu-iitlos nt tlu* w- 
getiible coiiUiutidi'd witli tlie iMitiiy 
priiiciplr It IS to tills snuico 11 i.il 
t III'111 igiri of |iit>ro il, .iiid si'ioridaiy 
Hi'iiistiis, is iisn.ill^ <ittl iIiiiIimI ; and 
this t!u‘iii\ is (>v|jiiiiivlird on the rx- 
i'teiii'c 111 the li’Ntiii«' ol deiiiiii]i<isi<d 
vegrt.ihles \eiy usii.ill> si'eii in seliisti 
and eri.il, anil likewise on tl>i‘ fne- 
senre id slndls .uid lisli in nmsl id 
tlie^e pi nd lilts 'i'lie nn nniliini id 
|i\ 1 ill’s onalil to lie alii iluilrd In the 
ilei Diiijiiisii ion ol \I'f’iet.dill's ; it ex¬ 
ists iii irnMtei Ol' less .ihiiinlaiii e in 
all sidiisti and i o.il. ivooilen shove] 
was found hiiiied iii the deposiliiii.s 
of a iivei, einivcited into |et .iiid ps- 
lite«. The deioui)'0'dion id .iiiiin.il 
snhstani'es may he added to tins 
eaiise. anil it .ipiieaib to lie a eont.i- 
niatnni nl these nle.i'. that we hud 
mail) shells passed to the state ol |<)- 
lites ;si)L onlv I lie iiiaiine ve4:et.i- 
Ides loim eonsidei aide stiat.i hy then 
deeompusitiOTi ; hut the remains ot 
those that glow on the surface of the 
ghihe ought to he eonsnleii'd :iiiiini!< 
the causes Ol .igeids. w liieh lanieni in 
]iiodiiemg ulMiigeis upon Itiat .siiilaee. 
The ealeaieiiiiH nionntains aie eoii- 
staiilU placed upon tlie siiil.iee oft he 
piiiiiitive mountains; and tlmugli a 
Jew solitarv obsei v ■itnms pieseiit .1 
eonticiiy onlei, we oiiglit to eoiisnlei 
this iiiveisioii ami deiangenieiit as 
jiiodin'ed hy shocks, w'liieli have 
changed the piinnlive deposition. Jt 
must"he observed also, that tli" dis- 
oidei is soiiirtimes ineieU :i])]iaieiit; 
amt that some iiatnialists ot little in- 
loiiiiatiiin h.ive ileseiilicd ealeareous 
mountains as nicliiiiiig hei ealh the 
gianite, because tins la'tpienes, .is 
it weie, thruii,‘li the enveli.pc, liscs 
to a greater height, and leaves at its 
feet, almost beneath it, the e.'ileare- 
niis iriiiaiiis deposited at its haso. 
Sometimes even the Tniiestoiie tills to 
a very great depth the rreviees 01 
elelts formed in the gi.unte. It like- 
wiae happens liequeiitly eiuniirli, tli it 
siieli w'aters as are loaded with the 
i-eiiiains of the primitive gi.iintc heap 
them together, and loriii secondary 
grauitesj whicL may exut abuve the 
M3 


calcareous otono. TI10 ealeareous 
inuuntaliis aic doeoni|ioscd hy the 
eonihiiied action id air and watei ; 
and tills lluid, vvliieh lioes not iiossess 
the (iiopeity ol liohliiig it in solu¬ 
tion. soon deposits In the toiin of 
gnilis, alabasters, stalactites, 3 ce, 
Spaisime then loiimatioii to no other 
cause. Tlieii I'lvst.illizatioii is pos- 
tiMior to the oiit'in id ealcaicoiis 
inoiintaiiis. Wateisvvcar down ami 
e.iiiy*aw.iy ealeaicous moiintaiiis 
with gicatci ease than the ]iininlivo 
iiiiMintaiiis : their icinains being M’ly 
light .'lie tolled along, ami more or 
less MillII. ’Ihe tiagnieiitK o| theso 
locks aie s.nmdimes eonneeti'd hy ;i 
glnlen or eenieiit (d the s.aiiie iiatuie ; 
tioin winch jnoeess calcareous gi il 
and hrcd'i.'is aiise. These ealeaie- 
oiis leinahis fomieily de]iositcil tlmui- 
selves upon the ijiiait/iise sand ; anil 
the union ol piinnlive m.ittei' and se- 
eiimlaiv piodiicts gives |jsi> to a lock 
ot .1 niixeil natnie, whnh is common 
III inaiiv places. The inoiiiitanis of 

seeiimlaiY sehistiH Ircfinently evhihit 
to Us .1 jMire iiiixtuie ol eaitliy piin- 
eiples, vvilliont the smallest vestige of 
InInmen. 'rhebO links alTord, hy 
anaU-is, silix, aliiiiniie, inagiicsiH, 
eailion.i^e id him', and non; pniiei- 
ples which are inoie or less uinteij, 
am! eonsi ipieiitly leecssifilc in vaiions 
ilegii'i's, to the action of sm-li agents 
as destiny the locks liillicMtu tieated 
ol. 'I'hese same prim iples, when dis¬ 
united, iiiiil eaiiii'd aw.iv hy'wa^eis, 
give use to a great pait of llie stones 
coMiiiised 111 the iii.igiiesi.iii genus. 
’I’lie s.imo elements, worn down hy 
thewateis, ami depnsiti-d iimlei i-ii'- 
einiistaiues ]iiojier to 1 ai illt.ite i i\s- 
t.illiKiilioii, loiin the schoi Is, tonrina- 
Inie, gaiiiet-, &.e. It tieiniently 
lKi|>peiis, tli.u the seeomlaiv sfhisti 
are interspersed with pjiites; and in 
fins case, tin* sim| le i oiitait <d air 
find water lueilittites their deecimpo- 
sitiori. Sulpliniie .le.d is thus toi-imvl 
vvlneli coniliines with the vaiions 
eoiistitiieiit pniiei|des i*' llie stone; 
vvlience result tin* sulphates of iron, 
ot magnesia, ol aluinine, eonionnded 
tof'ether. The pyiitous sdiiMi aro 
fiei|iii>ntlv impregnated with hitii- 
iiien, ami the |nopoitions constitute 
the vaiions (jiialilies ol pit-io.il. 

It appears to Count (Mi.iptal, Mi.at 
we may l.iy it down as an inconteat- 
ihlc principle^ that the pyrites is 
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abiinflanl In pT'ipovttoTi as tli? Inlunii- 
Kiius |iinin|)](' is move spiin't*. llciu-'' 
*t .'HIM'-', fh.it p.jilsdl a h.itl (|iisi 1 ilv 
aiPllii* iiKisl siiipiiiii'ooii-,, :iii(l ilpotiitY 

VU'tallKJ by ODIlVri'tW!!^ tliprii 

intu |>^ritp-. 'rill' fDciis (it MilpaiKK's 
aii|)P.i»’s to lip l(Mm(‘(l I'V a o1 

tins »i,ittirc ; iiiiil ill t>'i* •iiiiihsi'' of 
fill' 'tciix niatti'is will'll arc ('|C<ti’ilj 
wr liiiil till' i.-imc tniiii'i|ilc'» as 1l1l^■^r• 
■Kindi (diistitiitc 1>v> sfliiatiis. Wc 
cii"Ijt. iml llicicloii' f(i be iiiiini -nr- 
jn iscil at IiikIi!.:^ ..iboiK anioi,:(' vol- 
risiii' ] 1 oili.cT-.; .lid si,11 lc,i at, oli- 
scnjiij', lb.it -iibtv'i I.iiiciiii br.'s lliiow 
siiijiliiii ir V It., Mili'liiii, and ollici 
aiiabi^oils |i|>nllld"., cur i,t tlic Cliri ,'lls 

111 t'lc c.iitli —Till* iciM.iirH ol tc- 

li'slll.ll Vl'ilPl iblcs I'x'iiblt !lllll\IUIC 
I'l V^ninliM' (Mitlis liiiii" (II less i n- 

X'lc'l lp\ iroii . we Ilia' llu'icloic coii- 
M Ici tiicse ,is ,i niiiti.N, III wlinli tlic 
seeds (it all '-tony i oiiibiii.ilmns an* 
disjuTsed. The (Mitbv liiii:'‘ililcs 
vssoit llii‘iris"l\Cs acem (lull!: to tin* 
{.iw« lit tl’."ii .iltiiiitie'; and lo'iii 
cvst.ils (it sj-ar, ot jil.i“tci, andt'ie’i 
lee iiH'l, ('!•', si ills, aeco'itniK to all 
■||>|e,ndMe; lor we uiid oelirroiis 
<Milbs III wbidi these iiistals ai e 
eoniid.iiitiv ilisixiisod ; we see tlieiii 
loi Hied iiliiiosl niidei oiii eves. We 
luriv lieiiiient'v (iliseive Jiidiiiated 
eeliies full 111 these eiist.a's, leiiiii- 
iiiiliiK' iiitw'o ]ivi .uiihU.—' file oeliieoiis 
eaitlis ,u>ii(‘ai todeseive llie frie.itest 
at eiilioii ol naturalists, 'riipy cdn- 
•sfitiite one of the most fertile me.iiis 
u| aclioii tliiit ii.iliiie eiiiplo).->; ••■id it 
is eion iii c.iillis ii('.iili Kiniilar to 
these, tli.it she ehilxn ales the diamond, 
ill the kiiif'iloiiis ot (joleoiid.i and 
Visainmr. — 'J’lie H|i(iils ol aiiiinals, 
wliicli live on the smtace of the 
ulohe, are entitled to some conside. 
ratieii amontt the tiiimber of eaiisesi, 
wiiieh we assij^n ti)ex|i 1 ainthe\aTioiis 
chiini^cs our planet is subject to. 

liiid hones m a state of (■■msidp- 
ralile preservation in eertaiii places; 
we can even lr('i|iientlv enom^li dis. 
tiiii^iii'h the species ot the animals to 
which they Iiave beleiiKcd. From 
indications of this sort it is that some 
writers have endeavoured to ex|daiii 
the disappeariince of certnin sp' cies; 
and thence to draw tlie condiisioii, 
either that our planet is peicepiihly 
cooled, or that a sensible ehaii;;c has 
taken place in the pusiiiun of the 
azia of the earthi 
31-1 


Grvpral Conrhisifttin. — ^'Phat the 
lowest and I'lo-t level imi's ot the 
earth consist of 11011/111110] sliet.i, 
eoinpi'si'il 111 various snhsl.inces, nwiiiy 
ot (hem eiintnimni; nianne produc¬ 
tions. That'iniilar stiMta .ire foiiml 
in lulls to a jtre.it lieij^lit That shells 
aic S' metimes so niiincmns as to (-(ni- 
slitnTc entire stiaf:i. That shells ajp 
I'innd in elei.ilioos lai aliove the 
lei el ol 111-* ‘>(.,1, .mil at heurhts to 
V. Iiieli Tlie s'M conlil not he raised by 
.I'-y exisliiifT (.iiise. 'Fhal these shells 
oiiieln-'l II'the sea, and were d 
I'osilcd b) il. 'I’liiil s||(.|ls continue 
to be loMid as we 11'(‘ to the tool of 
i'le.if cli nil' of nn nntains. 'riiat at. 
this clci.ilion, the sti.itji., ii.'-tead of 
lieinir liuii/i-ntiil, as 111 ]i]ains, aic of 
i.IIions (lej^ie-"s ot iin Imation, and 
soinetimes leito.il. 'I'li.if Irom these, 
and other eirennistiiiici" , it i' inlened 
that the',e li.ive been tr('<|iient iniip- 
tioiis and i('tie.its ol the s'>a. That 
as we .i|i[i’ii,ieli the siimmits of lolty 
mount.'.M is, tlie lemaiiis of main 
animals ,|i d s]i,»]Is I'ccoine rare, and 
e\eii wholly dis.ippcai. i'liat the 
slial.i .lie wholly dilleicut, and con¬ 
tain no i estii^e of a 'iv'i'j' creature. 
That these sti,ii.i aie, hv soino, ci'ii- 
sideicd not to he precisely m the 
place ill which they w’pie iorninl. 
Tli.it iievei till less, as they contain no 
vestl(^e ol animal I'cmaiiis, they aie 
eoiisidered to be the oMest loeks, and 
llieKiloie are called ]ii iinitivc. Th.it 
rocks, which, liecaiise they inclin'e no 
lestiifc ol aiiiinal i emams, are tei me 1 
pi nnitive, are ol vai mns I, inils. 'Unit 
rne).s, rnelosiiur annual M'm.iiiis, a 
never found iiiiiici iie.itli, or suppoit. 
iiij;. tlio.so lock wliieh aie teimed 
pi iimtive. That some p’ iiml've 1 oeks 
■ilteimite with ea'-h otlii'i.lnit that 
jfianite is loinul b"neath all otl."i-s, 
and lre(|iieidlv oieitops all the iCst. 
That locks which im-hide oiff.i'ic re- 
iiKiiiis mii't have hern lonned alter 
the shells they eontaiii ; and Iheieloio, 
not heiiicr considered ]iinoiti\e, aiv by 
some tei iiied secondai v 1 oc' s ; \\ hence 
the ti'inis used liy fteolojjl >K, ot pri- 
m.uy and secondary lern- itimis. 't liat 
there aie many vniietics ol secoUil.ny 
jocks, each ot which li.as received a 
jteologieal appell.ition. That there 
exists allot her el.isxot snbsf.inees not 
approim.itelvteimed locks,hut which 
helnit cojaidered to be the dchris or 
luin ut rucks, by their lonif expu^iuo 
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to thfi antion of air ati'i wator, or botii, 

M'o liiiMefiirp iilln\ial 

Tlifit, llip iMi.i'sImpliO'' to whirli 
I lie siiilacu •)! till' I'ldtie Ims l»r>on 
Iiavi‘ l)(‘c‘ii iiiiiiitM'iiii'i : aii'l 
of tiicso havo not bniMi ow.inr to 
M r(l]•tIOl 1 - rtf Hip s(m, hut to tlio fiiri’iicy 
ol ti (“'ll watoi ; iiml thi'M' ii i ii|iTioiis 
o| tn'sli ami ol salt w.itor liavc Iioimi 
alli'iinti*. 'I'll.it (■(‘rt.iiii ili'jiosiips an* 
:i!iv.'i\>> toiiml ll(‘ll(■.ltll, iipvim above, 
reiT.iiii Ollier iie|>o>iti“(. 'I’liat ineKs 
wliieli ('(Mitiiiii no aniiii.il remains .in* 
alo.us tiinml beiieiilli, iiovoi rc'liii^ 
i(|)iiii, tliO'^e irii-lis o'liir;li do ninlaiii 
riiiiinal i.’imiuis; and that tlio-'O i|e- 
pO''it'O'wine'll .lie U'rnied alliuial, as 
jt’Mvel, b!'Tn', clav, &e., aie iii'ver 
Imin 1 iiencatli olliei rocks but always 
ii“lin.'; ii|ioiitlii“ii. 

SWKfP. iriieii the teiniier.itiiie 
of the hodj is iin'eli iiieiea-'Cil eilln'i 
bv beimr e\;ios(*(l to .i bo* .itinosi>li'M e, 
or by viol"iit e\'*rcisp, tb" iiei-'inicd 
\a|ioui not oiilv nil reases in (|ii.;iilitv, 
but even apix'.us in a liijni I lonii. 
'riiis IS Kmi'vn b\ the name ol si.e.it, 
Mosiilcs watei, it eannot be (lonbteii 
tliai ea.bon i& also emitted from the 
skill, bnlin '.vliat st.'le.tli'" eviieriinenls 
liillieito nrnle do not enable us to d-- 
ci'le, div. (Iruii b'lianks louiid, tlial 
till' .iirol the itbus ve''sel m nineh Ins 
baud au I toot L.id beeu eoiilined lor 
an lioiir, eoniained eai biniic a id {'as ; 
If I .a eainlie binned dimU lu it, and it 
ren leie.l lime-M.itii Ini’ini. Aiiildfi. 
.Inline loiiiid, t1i.it an wlneli h.id re¬ 
in.iiiK'd lor SOHO* t'lne iii eoiila't iv.tii 
the skin, eoiisuT(‘d alin.ist eiO'iiLdv ol 
laihoiiie acid iris. 'I’ho •■am • coii- 
elnsioii in.iv be dr.ivvii Iroin the e\- 
]ieiiiiients ol 1 iiireiiho.isz and Allilly. 
’i’ro»s-.er lias lateli oli 'uved, that ali 
was separated cinnoiisly Itoiii a p.i- 
lieiit of his while l.ithiinr Hcsides 
w.itei and e,ir!a>’i oi earhonic aei I 
fr.i", the skill ein.'ts also ,a paitieulai 
odoions Hiihstaiiee. 'I'iiat eveiy ani- 
III.il lias a peculiar smell is well 
known; llie (lo;,' ean discover liis 
inastei, and even Ir.ice iiiiii to a dis¬ 
tance, hy the scnil. A dofT cliained 
up several houis .iller his master had 
set out oil a iouiiicv of some hiiii- 
drel miles, JolloMed his lootsteps by 
the smell. Itiit it I-, needless to mul¬ 
tiply inst.inces ol this laet; they are 
too well known to every one. Now 
this smell iniist be uwiii^f to some pe¬ 
culiar matter wliicli is constantly! 
mb 


emitted ; and this matter must differ 
ih.ll I’i'hc iititv OI «-ni 

other {iropeil-,, .as iv e see tint lli<‘ 
diuf easilvdistiiijriii'.lic'- the iiidii i ’u'il 
hv iiKMiis (d it. Ml. Cl iiie.t-lianks 
li.is made it pioh.ihle, lii il tins matler 
i- .111 oilv '.(ili'-taii"" ; or at least, that 
tliere is an mly '-ul.st.inre emitted bv 
till* sk-|ii. lie \i OI ‘ repe.ite.lly, ni';lit 
ami d.i\, I'll .1 nioiitli, 1 lie s.inu* loidei- 
H'.iicleo it, oMleeei lio-ien dunii/'tlie 
lioll^t tvirl ot lb" summer. .\t tlio 
end ol this time he .llwa^s loiiiid ,iii 
oiK 'n:*-.t.inee aenimul ited in roiisi- 
deialile masses on the nap of Ho- 
inner snrl.iee ol the w.iisleoat, m 
Hie loiin ol black teai-.. Wlien 
iiihhed on papi'i it lenilered itliaiis- 
]! ire'll, ."inl li.irih-iied on it like uie-isc. 
it liiirned witli a u lute il.iiiie, .mil left 
behind it .i eli.i'i'v resi<1uniii. ^Iter- 
Hndlet li.is fihsei\eil Hie peispir iHoii 
.leid, .iiid he has coindiided, that tlie 
.icid whieli IS piesent is the pliospb •- 
lie ; hilt this Inis not been luoied. 
Koiirciiiv and V'amiuelin liavc asrei- 
t.iiiied, tli.it the senri wliieli lolleels 
upon till* skins ot lioises, consists 
cliielly ot pbos) bate ol liiio', and iiiea 
is e\en sometlines mixed with it. Ae- 
eordiiip to'riieiiiird. boweier, who has 
l.itidj eiideiiTonred iimie paitieiil iily 
to aseeitain tins point, the aenl eon- 
l iiiieil ill sMeaf is the .iretoiis ; uhieli, 
be likewise oli'Ciien is the only tre" 
aeid eoiil.uiiMd in ni me .iiid iii milk, 
tins a<’id existiiifj in both of Hieiu 
nbeii ipiitc lit'sli. Jlis aecooiit ot bis 
exanii.i.ition ol it is as lolbiws :— 
The s\v(«fit IS moie or less i opioiis iii 
dilb'K'iil iiiduidn.ds; .md its ijii inlitv 
is peiee|itibl> in tlie iiivei si- i.itio ol 
tliat of the uiiiio. 'll! other eirrnm- 
-taiii es beinar similar, inueli more is 
pio'dii'S'd diirins: diL'esI ion than dmiiif' 
I epiise. 'I'lie in iMminii ot its prodiietioii 
a]ipeaisto he twiMiiy-'jix in lins and 
tivo-thiids Ml a miiMiU-, the iiiinimn.ii 
nine {fi.tins, troy weivbt. It is much 
iulei ior, however, to the pulmonary 
ti iiiispir.'ition : and theie is likewise a 
{treat dillereiiee between their nature 
and iii:iiin«*i ot torination. The one 
is a product ot a particular sect etioii, 
similar in some suit to that ot Hie 
mine : the otlicr, composed ot a preat 
deal of water and earhonic and, is 
tlio pro'luet of a eumhiistion itiada. 
ally effected by tiic ntinospberin air. 
The sweat, in a healthy state, very 
senaibly reddens litmus paper or in< 
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fusion. In certain diseases, and par¬ 
ticularly in putrid fe\er8, it is alka¬ 
line ; yet its taste is always ratlioi 
saline, and more similar to tliat nt 
salt, than arid. 'I'lioiiffh colourless, 
it stains linen, its smell is peciiliai, 
and insupportable when it is concen¬ 
trated, which IS the case in i aiticular 
duriiijT distillation, fiut hclore he 
speaks of the tiials to n'hich he sub¬ 
jected it, and ol which he had occa¬ 
sion for a fifieat i|iiant:1y, he de^h-nhes 
the method he adopted lor proem iii^;: 
it, which wa>< siinil.ir to that of Ati. 
Ciiiickshuiikx. Humnn •-weat, ac- 
cordiiifi' to M. Thenaid, is foiiiied of a 
great deal of water, liee acetous 
acid, niuiiate of soda, an atom of 
phosphate of lime, and oxide of iron ; 
and an inappieciatile quantity of ani¬ 
mal,Ui'ittiM', which appioachcs much 
nearer to gelatine than to any other 
suhstaiiee. 

SWINESTONE. A variety of com¬ 


pact lueullitc, a sub-apeciea of lime¬ 
stone, 

SVIiV.4NITK. Native tellurium. 

.SYLVIliS (Salt of), or FEBUI- 
K USE (Salt of). Aim fate of potash. 

SYNOVIA. Within the capsular 
ligament of the diflereiit loirits of the 
body, there is enntuined a peruliar 
liquid, intended evidi'iitly to lubricate 
the parts, and to tacilitatu their mo¬ 
tion. This liquid is known among 
aiiatoaiists by the name of synovia. 
I'romthe annlvsis of AI. Maigiieron, 
It appeals, that synovia is composed 
of the liillowing ingicdients :— 
lI'Kd lihroiis matter 
4'.'i2 alhumen 
I’/.'i muriate of soda 
■71 soda 

•7o phosphate of lime 
80*46 water 


100*00 
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TABULAR SPAR, or TABLE 
SPAR, prismatic aiigite of Jameson. 
Uoliiiir, greyish white. Shining peaily. 
Cleavage double. Fracture splintery. 
Translucent. Sp. gi J*2 to ;.t*A. Its 
constituents aiv, silica 50, lime 45, 
waIct ^ 

'I'ACAAIAHAC, a resin, having the 
aroma of musk, and soluble in al¬ 
cohol. 

TALC, nearly resembles mica in 
appearance. The plates are flexible, 
but not elastic : it is miicli softer than 
mica, and is infusible: its colours 
generally incline towards green, hut 
It is sometimes a silver white: it ha.s 
a soapy feel. The constituents of the 
twp minerals arc. 



Mica, 

Talc. 

Silox 

50 

62 

Aluminc - 

35 

2 

Lime 

1 


Magnesia 

2 

27 

Oxide at iron - 

6 

3 

Water and loss 

6 

6 


but these projioitions vary in dilTe-l 
rent specimens. Tale is an iiigieiiient! 
iu rouge, along with earminc and ben¬ 
zoin. The flesh poii»li is given to 
gypt-uin by luhbing them with talc. 
Tliere is an indurated kind, called 
talc slate, w'liudi is not flexible. It 
occur* in primitive mountains* where 


it forms beds in clay, slate, aiid ser¬ 
pentine. 

TALCITE, earthy talc ofW'cnier, 
consists of alumina 81*75, magnesia 
0 * 75 , lime 4, potash 0*5, water 13*5. 

TALLOW.—Sec yaf. 

TAAJAHINDS, Aroordiiig toVaii- 
qiielin, 9752 paits of the pulp cun- 
bisted of 

Bitartratc of potash - 300 


tiiim ... 432 

Sugar - - 1152 

Jelly - - - 676 

Citiic acid - - 864 

'I'artaric .*ioid - - 144 

Malic acid - - 40 

Feculent matter - 2880 
VV:\ter - - - 3364 


TANNIN. This, wliich is one of 
the immediate princijilcs of vegeta- 
! Ides, was first distinguished by Se- 
gniii from tiio gallu acid, with which 
It had been confounded under the 
name of the astriiigent principle. He 
gave it the name of tannin, trom its 
use in the tamiing of leather, which 
! it elTects by its charaeti'rijitic pro¬ 
perty, that of forming with gelatin a 
tough insoluble mattei. It may he 
obtained train vegetables hy macc- 
ratiiig them in cold w'ater; and pre- 
eipilatcd from this solution, which 
contains likewise gallic acid and cx- 
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trartlvc matter, bv In peroxyjreiiizptl 
rnuii.ili* of tin. Fnmi llin i i l•^l|l,tatl^ 
I'niiio'liati'lv in a lari'p (|iiaii- 

tit\ Ilf waliM', llie i>xid.' ol tin inav in* 
M’paratril hv siilpliuirttpil liv<lvo|roii 

f as, liMvin^ till' taiiiiiM in bolutton. 
'rolpsKor I'rou'.t ins siiiro rocoin- 
iiipii<1(vl aiKithi'i niiMlioii, tiic |ii'Oii|ii- 
lation ol ,i (ii>i'octioii ol ijaM- liy pow- 
deiod carbonate ol potJ'>li, w.isliiii); 
well tlie pieoiiisli-arev tiiikcs tint I'.ill 
down willi eold w.itei, and ilijiiiff 
them in a stove. 'I’lie ]irei'i|Mtari' 
Itrows Inimii i;i the ai<, lieeoines 
liriltle and slmiinsr like resin, and 
\et remains s»,lulile in Iml water Tlie 
iauniii III this slate, he s,t\s, is veiy 
pine. Sii II. l)a\y, aftei niakiiiiif se¬ 
veral expeiimeiris on ditleient me- 
tiiods of asreitaiinro; the t|ii.iiitil\ oi 
tannin in astiin<.'ent infusions, preleis 
for this pill pose, tlie eonnnon piocess 
of piecipitatiii}' tlie tannin ii\ {(elatin ; 
but he lemarks. that the tannin ot 
dilteient vet;etalilea iei]nires difleient 
proportions III priatin fi»i itssalina- 
tioii; and that the <;iiHiitity ot pieii- 
pitate oldaiiied is iiifliienee I hv tlie 
depree in winch tin* solntioi's aie 
rniicpiitr.'ted iM. Cheiiei i\ ohsened, 
Unit ooflFee berrie*! ae'iiin'<“''> bv roa t- 
inp, llie v„p,'itv of ]nei-i|iil.ilinit ire- 
latiii ; and itli ll.ilihett has iii,i.|,> a 
iiunihei lit expel imeni s, n hirli sJiow , 
tliat an avtifieial t.'iniiiii, oi siiii.taii,.,. 
havnip its Hiicf piop'Mly. may he 
formed, by tieatiiip nith inliii; and 
matters eontaniii'p rhareo.il. It is 
leniarkiihle llial. tins tiiiniin, when 
pii'|iaied fioin vepelaf le 'nh«tariees, 
as diy iliaiiM.il "| Mood, ^M•ld^, on 
eoitiliiistion, pioiliiets aiiaiopous to 
those of aiiimal matte:s. I'rom ids 
experiments it w.nild tiiM'iii, tlial tan¬ 
nin IS, ill r-’alifv, e.iilmmaceoiis matter 
eomliiii >d wilii owiren ; and tlie liif- 
leieiieeni t!ie piopoition ol oxypeii 
may oeciisioii the dillereiiees in tlir 
tannin pionired fioin dilTeient siih- 
Ktaiiees, that Ironi rateehu appealinp 
to eoiitaiii most. Jtouillon Lnpranpe 
asserts, that tannin by alisoibinp 
oxypen is eonverted into gallie aeid. 
It is not an unfrcqnent pracliee, to 
administer medieiiies containiiip tan¬ 
nin in eases of debility, and at tlie 
same time to preseribe pelatiiions 
iood ak nutritions. Itut this is evi¬ 
dently improper, as the tannin, from 
its chemical propeities, must render 
the gelatin indigestible. Fur the chief 
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sc of tannin, see the followinpf 
ailiele, Tii general, in tins eoiintiv, 
oak balk is used lor ulfoMliiig laiiniri 
ill tlie iii.inul.ietiiie ol leather; lint 
the liaiks oi some other tiees, p:iiti- 
eulaily llic Spainsli eln‘^<tllllt, hare 
lately eoiiie into use. The lollowing 
faille Will give a geiiei,il idea ol tlie 
relaliM' v.iliie ot diliin'ent sp(>(.H.., of 
liaik". It IS foniKled on the result of 
e.xperiiiieiits made by sii lliuiiphiey 
Davy.* 

Ttihle nf Sumhrrs c.rhihilin^ th^ 
quanhly «/' 't'unmn alinMnl by 
4H0///.V of (tt(lt‘rcul Ihirl.s, trlnrh 
e.}press nvarli/tlu ir rrfuftre riiluei. 

Ih. 

Of midille si/ed oak,eiit in spring 2y 

— Sp,uiis]i ehesinnt - - 2! 

— Li'iresler willow, laige size Xl 

— elm.^ in 

— rorinnon willow, large - 11 

— ash . - , - . jo 

— Iieerh - - - - - 1(1 

— lioise chestnut - - - 9 

— syramore - - - 11 

— I.oniliardy poplar - - I.** 

— liireli ..... S 

— ha'/el - - - - - 11 

— biaekthoni - - - - 10 

— eoppiee oak ... n2 

— oak enl ill autumn - - 21 

— - larrli, cut in autiiinii - - ft 

— I.Liers of oak liai k - - 72 

'I'he quantity oi the tanning ]iiin- 

eiple ill liarks dilfeis in difleienl se.a- 
soiis ; \ilii-n the s|iriiig has lieeii lery 
cold the r|iMniity is smallest. On an 
.sveiage, loin or five pounds oi good 
oak haik aie leqiiiied to foini one 
poniiil ot leathei. Tlie inner eoitieal 
layers in all Ii.'iiks eontaiii the laigest 
(piaiitity nf tannin. Harks contain 
the gieateut proportion of tannin at 
the time tlie Inids hegiii to open ; the 
smallest quantiti in winter. Tlie w- 
tr.ietive or eoloming matters found in 
liarks, Ol in siihstaiiees used in tan¬ 
ning, iiitiuence the qualitv ot le.itlier. 
Thus, hkiii tanned with gall-inits is 
iiineii paler tiiaii skin tanned with 
oak hark, wiiicli contains a lirnwii ex¬ 
tractive iiiattei. Leatlier made fimn 
catechu is of a reddish tint. It is 
prol ahle, that io the proeess of tan 
nine, the mantel o| skin a'ol the 
tanning priiieiple tiist enter into 
union, and that tho 1eatlKT> <it the 
monaeiit of its foriiiatiini, unites to 
the extractive matter. In general, 
skins in being converted into leather. 
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in woijrlit 'v’nont ciu'-lltiril; 
.•M! I !’i'' ui»«‘iatiiin Is nio^l jicilorl 
m'i"?! an* t.i iiu*ii slou'lv. Wi'ieii 
s nr* iiif'ixliirc’d iiiiit vorv strong 
1 'li ii'Ms of i.'iim* , lln* lor pailt 
1 II .l■‘lll itftv •■iimhiu* willi tliut priii- 
.I'j I .li'fi'ii'l llii' iiili'niir p'lrts 
fi .'.i\ l!\'* ,11'ti'i'' ot till* Mtlii'ion : sncli 
1 ’I 'li'i* Is li.ilili* i.) nack Hill to iIccun 
I.\ I III- art.on ol w.ili'r. Tlic prtTipi- 
t.i! >s oM‘u'i(’'l tioin infiismiis (■('ii- 

1.1) II.i:; 1. nil. Ill liv i iii.'tl )-s, 4 >^v!ioii 
111' ii' i, I'liii! )iii at .1 iiu'iliiiii. j'iito .'ilioiit 
! t inT r.'iil. 111 v.''i*t.iMi‘ ni.iltiM. Jt 
Is In I'M nil llio iMimpaiiitivi* 

villi'* (if ‘luli'ifi't snlistiiiicos Inr tli' 

)i " III' 111 " ♦ 11.nor liv rciiiipaiii tin* 
(|ii,*.'.li.ics 111 pii* ijiitatr* ailoiil* (1 h) 
iiilii I'*!'. Ill ^.v<*i* \i'.*n;Iits iiiixcil witli j 

.S'lillt MiiH ol i'^ilK* III 1 * 111 ,'rla S'!. 

'P,\INI.;. Tlie scAcial khiil'^ of 
1 (* inr’V .iro piopaml fimn th(* sknis 
oi .iiiini'iN 1.1 ■i''*i'.ii'*(l lor a luiifj tunc 
wil l li.ii.* ami wi.toi*, lo pi'in.ioti* tlit* 
'.(■I* <1 .iiiiiii (it till* liaii' and wool, .ni'I 
ot t'.i* lit iiii'l 111 ..III pail'll in wliicli 
11* •••111 .S'* i* iil^'i ti.iil to till* assistanri* 
(>l inrc'iiiiii'i’.il pri'ssiiii', srrapintj, and 
till' liki*. 'r'.i-' slv.ii, wh?n thus di*- 
\ lived (if its iii'iie pntrescihlo pait, 
a'l'l !iji‘;i:;!il nnisi.leialily tonard tin* 
s' .r • 111 iri'Ti* lilin*, is tanned liv niivci*- 
I iti.'ii Miili I'eit.iiii asiijiijtoiil Hiili- 
■st i lees, jiait I’ulaily the baik of tin* 
ii’iv Ire-'I'lie hiilo consists ahnust 
w liidli lit .•tv'latiii, and all tliat i' 
1(1*1*.'s ary is, to divest it ol t!i(* hair, 
o.-i lennis, and any llcsii or lat :i'Ih'*iii*p 
to It. Tills Is coniinonly done, alter 
tlii*y li.'iv." been soaked in ivatei some 
t'l u*. (11111 handled oi tioddeii to r-lenrise 
t'le.ii Iioin lilih, liy iiiiinersiiiR them in 
I'lilk oi liiiie. Some, instead of lime, 
Us * an aeeseeiit iiilusiuii oi bailev or 
rve-in.‘al, nr spent tan; and others 
Jc*'o;nniei]d ivalcr aeidiilritcd with 
siil|iliiii'ie acid. Similar neiduloiis 
'v.iters arc aftenvaid cinployed Im 
rai-in^ or ^'Welhn^ the hide, wlien 
this is iioce.ssiiiy. The skies thus 
)n*eparcd, an* liiially to undergo what 
is» properly called tiie tanning. This 
is usually done hy throwing into a pit, 
or cisteiii in.adc in the itiound, a 
lua.itity of gioiind oak bark, that 
}ii< rdieaily be-*ii used, and on this 
liie skins an*l tresh bark in alternate 
layers, eoveriiig the whole with half 
a 'foot of tan, and treading it ivell 
down. The* tanning may be acecle- 
rated by addiug a little water. As it i 
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is a long lime befiiro the bide is tho- 
loiighly tanned in this inode, at least 
many months, during who h the hark 
Is i(*iicvve.l three or foui times; M. 
.Sennin steeps th.* skins in a strong 
intnsion ot tan. and asst^ts its action 
III lieat. t’h.ijital observes, however, 
tli.it this ie(|iiiies an extensive a^ipa- 
r.itus lui pi'.'p.iriiig the iKpior and 
the .skins; the leather iiulnbes so 
much w'ltcr, that it remai'is spongy 
a long time, and wrinkles m drying; 
and It is e\trciiii*lv iirhciiU so to 
an.inge the hi les in a iupper, as to 
keep tlieni ap.nt limn c.veh other, and 
lri.*e of the sulcs ol the vessel. 

The lidloniiig .iccoiinl of .If. Se- 
giiiii’s piaclicc, w.is tiaiismitteil to 
I'liig! mil in lln* year l/Dh:—To tan .a 
km Is to t.ikc away its putrescent 
i|iia 1 itY, preserving, howevoi, a ecrtain 
dcgiee ot pli.ihililv. 'Plus is efferted 
hy iiieoiporatiiig with the skin paiti- 
eles of ,1 substance, wlneh destroys 
their teiiilciiev to pntiefaetioii 'J he 
ii’ier.itMiiis relating to tdimmg aid 
theiefiire of two Kim's.—the iir*t is 
meivly depriving tl.c skin ol those 
parts which would oppose its preserva¬ 
tion, or wb.icli adhere toil hut little, 
sneh as h.iii and llesh ; the other coii« 
M'ts 111 iJieoi por-itiiig w.lh itasub- 
L-.latiee, w Inch siriil pr.*iciit its jnilie- 
Tin* ni.ei.ilions ot the hist kind 
are technically termed iiiihaii'ing and 
ncshing ; the opeiatinr.s ol the second 
kind bi'loiig to t.inning, piop(>ily so 
called. I‘'h*sliiiig is an operation 
rneieiv mcrh.mic.ii; unhaiimg is a 
■ncciiaiiicai opei aii'iii if pciloiiiied by 
shaving : or a .'!ii*inieal ujicrati n, if 
enccli'ci hy dissolution or dceo>np(>'i- 
lion ol the sub-t nice, which onneets 
the liair with tin* si. m. According to 
fho Hiirii'‘iit nictlio I the dissohitio'i of 
this sulwtancc w.is elVected hv means 
of lime ; the drcoiniirisitiDii eitlicr hy 
the vinous feimenlati.ni of bailey, by 
liie ai etums lenii(*n(ation of oak hark, 
or by the jmti id tei'incntat mn i-ro ’need 
hy piling the hides one iipcn aiioihcr. 
L'liiiaiiiiig by means of lime wouhl 
often take twelve or hfteeii months ; 
th's opei'.atiiMi ivilli barley, or the ace¬ 
tous part of tan, could not he per¬ 
formed in loss lh.a i two n!OMth.s. Tlie 
slowness of these operations, which 
the experiment* ol Sogiiiii have shown 
may he Anishoil in .a few days, and in 
a more advaritagonus manner, by 
means of the same substanccsipioves, 
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that tho nature of those operations 
was not liiidei htooil li> those \\lio pev- 
toinml them. Those ol (.iiinirif.'', pio- 
perly so ealleii, were as little kiio^Mi, 
as the details we aie uhoiit giving 
ViiJ |Hove, whieli we l■olt)|liLle w’ilh the 
least inipioved loiitiiie now in prac- 
liee. Whatever the nietliod of uii- 
hiiiiing was, tlie mode of tanning was 
always the same, lor skins uiihalrcd 
with lime, 01 tlio^e prepaied \\Ith bai¬ 
ley Ol fan. This iiinde ot opeiating 
would take eighteen mniillis oi tno 
A ears, otieii tJiiee yais, when it a\.is 
wished to tan the hides thoroughly. 
Among the siibstantes lor tanning, 
gall not, siitnsu h, and the h nk of oak, 
tonhieli may he .iddeil eateeliu, ap¬ 
pear the most |)io]>*‘i, at least, In the 
present st; te of one kiiowleiige. In 
the niiihlle depaiTineiits ol France, 
oa'c-h.irk is preleired, hecause it is 
the elieapest ami most aliundaiit suh- 
stiinee. To use it, it is liistgiound to 
piivtdei : then, are* rdiiig to the old 
inode, it is {int inlo laige liuli's dug in 
till'gi iMiiid, M hieh ::ie lilleil hy iiltei- 
iiate laMMs ot gionnd Iraik and nn- 
Lairel hides. As the pri'ieiplo wliieli 
ell'eets till' lanning eaniiot aet in the 
interior ol th" skoi, unless eariled ni 
l)A some li(|iii(l in which it is Inst dis- 
Md\eil, taiiini'g is nut piodiiced liy ti>e 
immedi'iite action of the pondered 
hulk upon the skin, hiit only hy the 
lie!'.on ol I he tlissolution ot the l.ni- 
imig j'.rineiide originally contained in 
tlie h.iik. 'Die tan fheietoie has the 
taniniig jnojiei'ty only when wetfed 
so muih as not to alisoih all the 
water tin own on it. Mut as taiineis 
put in tlieiv vats only a small poitioii 
ol water compared to what avouIJ he 
necessary to de|irive the haikol all 
tlie tanning prine-iile uhieh it con¬ 
tains, the I'aik put into the vats pi'c- 
seives, when taken out, a poitioii of 
its tanning priiieijde. TJiis waste is 
not the only disad\antage of the old 
modes ol proceeding: thev aie, he- 
aides, liable never to jirnduce in the 
skins a complete saMiration with thi* 
tanning principle. For, as the pio- 
perty of attrnefion is enmmon to all 
bodies, aeeording to the dilleient de¬ 
grees <d' saturation, the water contain¬ 
ing in solution a certain qir'iititv ol 
the tanning principle, will imt pait to 
n fixed weight ol skins, with as mil eh 
as the same nuantity of water will, in 
Aiybiciia greater nuautity ot the piiu- 


eiple is dissolied. As the water; 
wineli, in the old inantior of piooeed- 
iiig, is ill the vats, can contain but a 
portion ol the tanning piiiiciple. 
owing to the natuie of the opeiation, 
it can give but a Miiall poition ol it to 
the skin, and Oven this it parts with by 
slow degiccs. Hence, the slowness m 
the tanning of skins accoiding to tha 
old method, which rpi|uiicd two whole 
yeats^aiid soinetunos three, heinro a 
skin was well tanned to the centre, 
lienee also, the impel lection ot ukiiia 
tanned hy tliat method ; an impellee- 
tion icsiiUing fioin tlie iion-satnratu>ii 
of the tanning prim iple, even w’hen it 
hail jioiictrated the centre. The im¬ 
portant do.sideialuin was, thoielore, 
to get together, witliin a small coin- 
pa-s, the tanning priiiciph*, to iticieaii 
its action, and proiliicc in the hMe a 
complete s.aturation in a much shorter 
time than that necessaiy lor the in- 
conijdete tanning pioducrd in vats. 
Jtut, fir-l ol all, it was necessary to 
unalvze the skin, analyzes the leather, 
and analyze the uak-baik. 'Die piin- 
eiples ot these ihiei' substances were 
to he in.siilated, and their action upon 
one another detei mined, the inlliieiice 
of their roinhination upon that art ion 
known, and I he ciieiimstances most 
juiiductiv'i'•»f its gieiitest aetioii found 
out. Seguin hy lollovviiig this inc- 
thoil, has detei mined :— 

1. That the skill de|>iive(l of flesh 
and hair is a siih'-taneo, whirli ran 
easily, hv a proper piocess, he eiu 
tirely converted into an aniinal jelly 
fglne). 

2. That a solution of this Inst men¬ 
tioned substance, mixed with a solu¬ 
tion of tan, lurms immediately an 
im]iii1icscible and indissuluhlc coiii- 
pounil. 

I 3. That the soliitiou of tan is eoifi. 

! posed ol tw’o very distiiiet substanees ; 
one of which |:rcelpitate.s fhe sohilioii 
ol glue, and w'liicli is the true tanning 
.-iibstaiiee; the othci, wliieh piecipi- 
tates sulphate of lion, without preci¬ 
pitating the solution ot glue, and 
w'hieh pioduces only the necessary 
diso'sygeiiHtioii ot the skin, and of the 
suhstaneo w hicli connects the hair to 
the skin. 

4, That the operation of tanning is 
iie.t a simple ei.inbiiiation ot the skin 
with the pr nciple which preeipitales 
llic glue. I lit a conihinalion of that 
principle Avilh the skin disoxygenized 
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by tli« Bubatanco, whicli in tlip disso- 
iiition ot ttaii is fouiul to inorivitnto 
tho sulphatP of iron; so that ov«iv 

' ‘ roper lor tanninp; «houl<i 

possess tlip propprtios of pri'ripitatin;; 
till* solution of ot procipitat- 

iiipthe siilpliiitc ol iron. 

5. Tliat th«> oppiation ot tanning: 
consists in s\vclliii|jf the skins by means 
ot an aeidulou'prineiple; to disoxy. 
Itenize by nieiiiis of the prvieiple 
whieh in Ihe solution ot the loirk preci¬ 
pitates the solution oi siil|ihateot iioiii 
that substance wliieh eoniiects the 
hair to the. skiiij and thus produce an 
eas^ uiiltaiiiiig ; to disoxv(tenize the 
akin bv means ot Ihe saiiie principle, 
and to biiiiir ir by tins disoxy^renation 
to the lunldlo state between t;lue and 
skin ; and then to eoinhine with it, 
aft(A' this disoxyitenation, and while it 
Is in this middle state, that paiticular 
substance in oak-baik, as well as in 
many otlior vei^elaides, wliieli is found 
to preeipitate the solution of glue, and 
which i.s not; as has lieen liitlicrto con¬ 
ceived, an astiingent substance. 

Agreeably to these discos’eries, 
there only remains, in order to tan 
speedily and completely, to condense 
the tanning priiici)de no as to accele¬ 
rate its action. Segniti,to effect this, 
follows a very simple process. He 
pours water niion tlic pow<iercd tan, 
eoiitained in an apparatus nearly 
Bimilur to that made use ot in salt¬ 
petre works. This water, hy going 
through tiie tan, takes from it a por¬ 
tion of its tanning principle, and by 
Hucccssivo liltratioiis, di>>solves oveiy 
time an additional quantity nt it, till 
at last the bark ratlier tends to de¬ 
prive it of some tliaii to give up more. 
Segiiin succeeds in bringing these 
solutions to such a degree of strength 
tiiat, he says, he can, by taking proper 
measures,tan calf-skin in 24 lioiii’s, and 
the strongest ox-hides in seven or 
eight days. These solutions contain¬ 
ing a great quantity of the tanning 
principle, impait to the skin as much 
of it as it can absorb, so that it can 
then easily attain a complete satura¬ 
tion of the principle, and produce 
leather of a quality much supciior to 
that of most coiintricH famous for 
their leather. On the above we have 
only to remark, that every new art or 
considerable improvement must un¬ 
avoidably be attended with many dif¬ 
ficulties in the establishment of a 
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manufactory in the large way. From 
piivate inquiry we tiiid, that tins aUo 
has ir.s didiciilties, winch have hither¬ 
to prevented it« lieiiig ciiiiicd into 
lullellect in this country. 01 what na¬ 
ture those inin l»e we are niil doi'ided- 
Iv inluimcd, and iiientmii tliom in tins 
place onl> to prevent innniifactiirers 
tnnn eng-igiiig in an undertaking of 
this kind, without cautious inquiry. 
M. r) 0 '«inond ha** rccoiniiiendod to sa¬ 
turate water with t.umiii, by affusion 
on succe-^i^c pot lions of oak-liaik, 
or ivhaiever may be Uhcd ; and when 
the hark will give out no more taimin, 
to extract what gallic acid stills re¬ 
mains in it, hy pouiingoii tresli water. 
To the latter, or acidulous liquor, he 
adds omMlioii-aiidth |iait by measure 
of snlpliurk acid ; and in tins steeps 
tlie hide, till the hair will come off 
easily hy scraping. Wlieii raising is 
necessary, ho steeps the hide ten or 
twelve hours in water aeidniated willi 
a five hundredth part, hv measine, of 
sulphuric acid ; after which they aic 
to be washed repeatedly, and scraped 
witli the loiiiul knife. Lastly, the 
hides are to be steeped some hours in 
a weak solution of tannin, then a fevv 
days in a stionger, and this must be 
renewed as the tannin is exhausted, 
till the leatlicr is fully tanned. For 
the softci skins, as calves, goats, &c. 
lie does not use the acid mixture, but 
milk of lime. Of sulistances used 
for tanning, sir II. J>avy observes, 
tliat lib. ot catoehii is nearly equal to 
2} of galls, 3 of sumach, 7| of the hark 
ot the Leicester willow, SJ of oak- 
bark, 11 of the bai'k of tho Spanish 
chestnut, 18 of elni-bark, and 21 of 
common wdllow-hark, with respect to 
the tannin contained in Ihem. He 
observes too, tli.at leather slowly tan¬ 
ned in weak infusions of harks ap¬ 
pears to be better in quality, being 
both Boflei and stronger than when 
tanned by strong infusions: and he. 
asrrities this to the extractive matter 
they Imbibe. This principle therefore 
affects the quality of the material em¬ 
ployed in tanning ; and galls whicti 
contain a great deal of tannin, make 
a hard leather, and liable to crack, 
from their deiicicncy of extractive 
matter. — de Chim. — Philos. 
Trans. — Philos. Mag .— ChaptaFs 
Chsm. 

TANTALUM. See Columbittm. 

i TAERASj or TERRAS. Avoica- 
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nic oarth imed as a cement. It does 
not dilTpr iinidi in its piiriciple<* trom 
|ios7.o1.ui;i; but it is mnrli morocnm- 
parT, liaulj poron*-, and '•pon^v It is 
(fcni'iMllv ot a whilisli-vellow cnlour, 
and Poiitniiis nioro Indoiof'cnooiis par- 
tii'los, :\s spur, quartz, srliorl, &<*. 
and soinothinir inou* <il a calcaioous 
partli. It olVorvpsri'a with acids, is 
maf'iiPtir, and fnsiblo per se. Whon 
VnilriMizcd, it sonrs as a c(‘m“nt, like 
)>r)zzol.iiia. it is Ibiin-l in Germany 
and Sweden. See hiuie. 

TAIITAKIC A('II). The casks in 
winch some kinds ot wine aie kept 
become nici listed with a bard siiti- 
slance, tinired with the coloin in>» mat¬ 
ter of tlie wme, and otlierwise impure, 
whicii lias long Iieen known liv tin* 
name ot argal, or taitai', and distin- 
gi]i>-Iied into red and white aemriliiijr 
to its cidniir. Tliis lieiinr puritied hv 
solution, filtration, and civslalli/ation, 
\v: ed eieam oi iM-V'lals of tai¬ 

tai, It was alterwards discovered, 
that it consisted ot a peenli.ir acid 
eouiluned with potasli; and the sup¬ 
position that it was formed during 
the fermentation of the wine, was 
dispiuved liy Moerhaaie, Neumann, 
ami others, who showed that it ev- 
isted loady tornied in the juice of the 
grape. It has likewise hern Inuiid in 
other fruits, paiticnlaily hefore they 
are too lipe; and in the tamarind, 
smnac, halm, caidniis henedietus, .md 
the mots of vesthairow, germaiidei, 
and sage. The sepai.ition of tartaric 
acid from this acidiilmis salt, is the 
first discovery of Scheele tii,it is 
known, lie s.itui'ited the su|>erf1(i- 
ons aeid by adding clialk to a solution 
of the supeitartrate in liuiling water 
as long as anv ellervesrence ensued, 
and expelled the acid from the preci¬ 
pitated tartrate of lime hy means ot 
the sulphurie. Or four paits of tar¬ 
tar may be boiloil in twenty or twentv- 
four ot water, and one part of suI. 
phiiric acid, added gradually. By 
continuing the boiling t1ic sulphate of 
potash will fall down. When the 
liquor is redtii'ed to one-h.aIf, it is to 
he tiltereJ, and if any more sulphate 
he deposited by continuing the boiling, 
the filtering must be repeated, _ When 
no mure is tlirown dow'ii, the liquor is 
to be evaporated to the consistence 
of a syrup, and thus eiystals of tar¬ 
taric arid, equal to half the weight of 
the tartar empluyedi will be obtained. 


The tartaric acid may he procured in 
needly or laminateil crystals, by eva¬ 
porating a solution nt it. Its taste is 
veiy acid and airreealde, so that it 
may supply the place of lemon-juice. 
It is veiv soluble in water. Burnt in 
an open fii e il leaves a coaly resniiimn; 
in dose vessels it gives out carbonic 
acid and caiburetted hydrogen gas. 
By distilling nitric aci<l olf tlie erys- 
tals they may be conrerted iiiln oxalic 
acid, iftid the nitric acid passes to tlie 
st.itc of nitrous. Tlie taitiates of 
lime and barytes are wdiitc, pulveiu- 
k'lit, and insoliildp. Taili.ate of 
stronti.in, formed by the double de- 
(■om|insttiun of muiiate of htrnntian 
iiiid t.ii'tiatcof potasli, areoidiiig to 
V.iiKluerm, is sidnble, rrystallizable, 
and consists of f>‘ 2 ‘S 8 stinnli.in and 
'17*12 acid. That of magnesia Awms 
a gelatinous or guiiimv mass. Tar- 
tiate of potasli, the tnitaiized kali of 
the London college, and vegetalde 
salt of xouie, formei Iv c.'illeil soluble 
tartar, becaiisc inncli niorfi so tli.aii the 
su perl art rate, crystallizes in oblong 
'■qii.ires, bevelled at the extremil les. 
It li.as a bitterish taste, and is decoin- 
posed by heat, .as its solution is evi'U 
by standing «oiiie lime It is use I as 
a'mild purgative. The siipeitartrate 
of potash, already nientioiicd at the 
begiMiiiiig ol tills article, is much used 
as a cooling and gently opening medi¬ 
cine, ai well iis ill several chemical 
■iivl pliarrnaceutieal iireparations. 
Dissolved in water, with the addition 
of a little sugai, and a slice or two of 
leninii-peel, it forms an ngreealde 
cooling drink by tlie name of Intpe- 
ii.ll; and if aii infusion of green 
li.klm ho used instead of water, it 
makes one of the pleasantest liquoi s 
of the kind with which we aio ac¬ 
quainted. Mixed with an equal weight 
oi iiitie, and projectod into a red-hot 
criie/ihle, it detonates, and forms the 
white flux; treated in the same way 
with half its weight ot nitre, it forms 
the black tliix ; and simplv mixed with 
nitre in various proportions, it is 
called raw flux. Tt is likewise used 
ill dyeing. In hat-making, in gilding, 
and ill other aits. By saturating the 
siiperiluoiis acid in this siipertarirato 
with soda, a triple salt is formed, 
which cr>stallizc.s in iarge regular 
pi isms of eight nearly equal aides, of 
a bitter taste, efflorescent, and sulublo 
in about five parts of water. It con- 
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a(‘Cordin|{ to VatKiticlin, «>f 54 
pai-ts tartrate of potash and 46 tar¬ 
trate of soda ; and was uni'« in mtich 
repute as a purgative, by the name of 
llnehellc salt, or de seignette. 
Tlio tartrate of soda is nun h less 
soltilile than this triple << 011 , and crys¬ 
tallizes in slender needles or thin 
plati'u. The tartrate of ammonia is 
very i'omhle, hitter salt, ami crystal¬ 
lizes easilv. It is spont,irooii^|v de- 
i‘iini|>nsnlile. This too loi ins with tar¬ 
trate of I'otasli a triple s..lt, the solu- 
tlon of wliirh yields hv eotdinsr, line 
pyramidal or prismatic effloiC'-ccnt 
crv-tal**. Tlioimh iiotli the neutral 
sails that eoinpiise it are hitter, this is 
not, hut lias a cooling taste. 

TAll'rAR, is deposited nil the sides 
of easks during the termentatiun of 
wia'c: it foiiiis alinini; moie or less 
thick, M’hicli is sciaped oil. This is 
called I’liule tartar, aiid is sold in 
TiUiigiiedoe troiii 1(1 to 15 francs the 
ipniital. All Mines do not afford the 
sn.iiC ipianiitv of tartai. Nciiniaim 
]ear,liked, that the lluiigarian iviiios 
Iclt only a thin shntuni ; that the 
ivilies 1)1 r'lianre allordod mure: and 
that the Uheiiish wines afforded tlie 
pinest am] the greatest quantity. 
Taitar is distiiigmslicd Irom its colour 
iiiiotcd and white: the first iaalloided 
hv red n-iiie. Tartar is piiiifled Iroin 
an ahuiidant extractive piinciple, hv 
piocesses which are executed at 
Alontppllier and at Venice, ^’ho fol¬ 
low itiK is tiie ]irncrss used at Mont¬ 
pellier:—The tartar is dissolved in 
water, and suflered to crystallize hy 
coolicg. The cry'stals are'llioii boiled 
in another vessel, with the addition of 
live or six pounds of the white aigil- 
laceoiis earth of Muniel to each quin¬ 
tal of the salt. After this boiling 
M itli tlie earth, a very white salt is ob¬ 
tained hy evaporation, which is known 
by the name of ereara of tartar, or 
the acidulous t.artrate of potash. M. 
J3csm:irctz has iiifoimed us, that the 
process used at Venice consists, 

1. In drying the tartar in iron 
boilcis. 

If. Pounding it, and dissolving it in 
hot water, which, by cooling, affords 
purer ciysta's. 

.1. iledissnlvinir tliese crystals in 
water, and elarityiiig tlie solution by 
whites of eggs aiid ashes, 

'I'he process of Montpellier Is pre¬ 
ferable to that of Vcuicc. The add!- 
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tion of the a>«lie 9 introduces a foreign 
salt, which alters the purity of the 
product. .See Tartaric Adit. 

TARTAR (I’liAJ.YRKATKl)). 
Tins is prepared by lioiliOg three 
parts of the supertartiate ol potash 
and tw'o of iron tilings in foity-s'x 
parts of water, till tin* tartar appears 
to be liissohed. Tlie liipior is then 
liltercd, and crystals are dopo’-ited on 
cooling, more ot which are obtained 
bv coiitinniiig the eviiporiilion. 

'TARTAR (nilSAM OF). The 
po|-ular inline ot tlic puiilicd super- 
taiIrate of piita-ii. 

TaR'I'AR (CRUDE). Tlie super- 
taiti'ile ot pntiishin its natiiial si.ite, 
hetiire it tins been fiiinncd. 

TAR'I'AR (E.METU:;. Tlie tar- 
tinte Ilf potubh and uiitiimmy. See 

Anttniovii. 

TARTAR OF THE TEETH. The 
poi'uliir name for tiie coiieretioii that 
so treciuentlv inrrnsts tlie teeth, and 
whieh consists apparently ui plius- 
pbatc oi lime. 

TA RTAR (REfiEN ERATED). 
Acetate ot potash. 

TARTAR (H.VLT OF). Tlie suh- 

carhonate of iiotnsli. 

I TARTAR (SKCKIST FOLIATKD 
EARTH OF). Ai’etate ot potasli. 

TARTAR (SOLUllLK). Neutial 
tartrate of potash. 

TARTAR (VITRIOLATED). Sul¬ 
phate of potash. 

TARTARIXU. The name gi^eu 
by Kirwan to llie vegetable alkali, 
or potash. 

TAUTAROUS acid. See Tar- 
faric Acid. 

TART RATIO. A neutral com¬ 
pound of the tartaric acid with a 
base. 

TEARS. That peculiar fluid which 
is emplnyed in lubricating the eye, and 
which is emitted in great quantities 
when we express grief by weeping, 
is known by the name of tears. For 
an accurate analysis of this iluid we 
are indebted to Alessrs. Fouicvoy and 
Vaiiquoliti. The liquid called tears 
:s tiRiKspai'ent and colouiless like 
water ; it has seatvcly any smell, hut 
Us taste Is always perreptibly salt. 
Its specific giavily is somewhat'great¬ 
er than that of distilled water. It 
gives to paper stained with the julee 
of the petals of mallows or violets a 
permnneiitiy green colour, and there- 
fore contaiiia u fixed alkali. It uuites 
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With water, whether cold or hot, in all 
pruportinnH. iilkiilis unite witfi it 
readily, and' render it more diiid. 
Tlie mineral arids produce no appa¬ 
rent chanite upon it. Exposed to the 
air, tins liquid Kra>lnally evaporates, 
and becomes thicker. Wlien nearly 
reduced to a state of dryness, a uiini- 
ber of cubic crystals form in the midst 
of a kind of muoilapo. These crys¬ 
tals possess the properties of luurintc 
of soda; hut they tinpe vepetnlile blue 
preens, and thereiorc contain an ex¬ 
cess of mmIu. Tin* iniicilapiiious mat¬ 
ter acquit es a yellowish colour as it 
dries. Tears arc composed of the 
following ingredients 

1. Water. 

3. Mucus. 

3. Muriate of soda. 

4. .Soda. 

5. Phosphate of lime. 

6. Phosphate oi soda. 

The saline jnirts amount only to 
about U'Ol of the whole, or probably 
not so iniii'h. 

TEETH, The basis of tlic aub- 
stance that forms the teeth, like that 
ol other bnnes. (See Horir) aitpears 
to be (diosphateol lime. The enamel, 
however, acenrdiiiir to Mr. Hatcliett, 
dilfei's irom other bmiy siib^taiu'es in 
being destitute of eaitilagc : fiir rasp- 
Jugs of enamel, n boil macerated in di¬ 
luted acids, lie Inund were wholly dis- 
sohed: while ra-pings ol hone, treat¬ 
ed in the s.iine iiianiiei, always left a 
cartilaginous substance untouched. 
See Bone. 

TEliESIA. Sapphire. 

TEELUfllU.lf. .Vliieller first sus¬ 
pected the existence of a new metal 
ill tlic iiiinun paradoxiciun, or prolde- 
niaticuin, wliicli has the appearaiiee 
ot an ore of gold, though very little 
can be extracted tioin it. Klaproth 
afterward estahlislied its existenre, 
not only in this hut in some other 
Transylvanian ores, and named it tel¬ 
lurium. Pure tclliiriuni is of a tin- 
white colour, verging to lead-grey, 
with a high metallic lustre ; of a fo¬ 
liated fracture; and very brittle, so as 
to be eai>ily pulveiized. Its speciiie 
gravity Is <>*115. It melts before igni¬ 
tion, requiring a little higher heat 
than lead, and less than antimony ; 
and, according to Cimeliii, is as vola¬ 
tile as arsenic. When cooled without 
agitation, its surface has a crystal- 
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lized appearanro. Before the blow¬ 
pipe on cliarcoal it Iniriis with a vivid 
blue light, greenish on the edges * 
and is dissipated in arcvish-wliite va¬ 
pours, of a pungent smell, which con¬ 
dense into a white oxide. This oxide 
heated on ehareoai is reduced with a 
kind of ex|di>sion, and soon again vo¬ 
latilized. Heated in a glass retort it 
fuses into a straw-coloured striated 
mass. It appears to euntain about Id 
)>er c<uit of oxygen. Tellurium is oxi¬ 
dized and dissolved by the principal 
acids. To sulpliuric acid H gives a 
deep purple rolour. Water separates 
it in black lloccnli, and heat throwa 
it down in a white precipitate. MMh 
nitric acid it forms a colourless solu¬ 
tion, which remains so when diluted, 
and aiTords slender dendritic crystals 
by evaporation. The muriatic acid, 
with n small portion of nitric, fA'inn 
a transparent solution, from which 
water thiowsduwn a wdiitc siibmu- 
riate. This may be redissolved al¬ 
most wholly by repeated aifusions of 
w’ater. Alcohol likewisifpreeipitatea 
it. Eulpliiii'ie acid, diluted with two 
or three parts of M'^ter, to which a 
little nitric acid has liceii added, dis¬ 
solves a large portion of the metal, 
and the solution is not decomposed by 
Witter. The alkalis throw down from 
its solutions a white precipitate, 
which is soluble in all the acids, and 
by an excess of the alkalis or their 
carbonates. They are not precipitated 
by prussiate of potash. Tiiietme of 
galls gives a yellow tiocculeiit precipi¬ 
tate w'ith them. Tellurium is preci- 
pitated from them in a nietallie state 
by zinc, iron, tin, and antimony. Tel¬ 
lurium fused with an equal weight of 
sulphur, in a gentle heat, forms a 
lead-coloured striated sulphnret. Al¬ 
kaline sulphurets precipihite it fioin 
its solutions of a In own or black 
colour. In this precipitate either the 
metal or its oxide is rombined with 
sulphur. Each of these sulpliuiets 
huriis with a pale blue flame, and 
white smoke. Heated in a retort, 
part of the sulphur is siihliined, car¬ 
rying up a little ot the metal with it. 
It does not easily amalgamate with 
quicksilver. 

TELLUBErrED HYDROGEN’. 
A gas obtained by the union of tellu¬ 
rium and hydrogen. 
TEMPERATURE. Tb« tentible 

U* 
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lieat« ai measured by the tbermome* vescence in aeldi. Thougli calcined, 
ter.—See Caloric, 'ComhtuHon^ Con- it retains its white colour, and when 
gelation, and Pyrometer, the heat to which it has been ex- 

TENACITY.—See AdheHon. posed was only moderate, it dissolves 
TBNNAXTITE, ronsists of cop* readily in muiiatic acid; but if the 

f ier 45'.12, sulphnr !K'74| arsenic 11'84, heat has been violent, it will r.ot dis- 
ron 9*26, silica 5. solve till it be digested in strong nin- 

TKRllA PONDEROSA.—Seo/ifea' riatic acid. When dissolved in sul> 
Spar and Barytea. phuric acid with a slight excess of 

TERRA JAPONICA. Catechu. acid, and subjected to evaporation, it 
TERRA LEMNIA. A red bolar yields transparent crystals. This earth 
earth formerly eateeinod in medicine, dissolves very easily in nitric acid. It 
TBRR.\ SIKNNA. A brown bole dissolves in muriatic acid, in thcsanio 
or ochre, with an orange cast, brought manner as iii nitric acid. The sulu- 
troiii Sienna in Italy, and used in tion does nut crystallize. This earth 
painting, Iwth raw and burnt. When combines with .avidity with carbonic 
burnt it becomes of a darker blown, acid. The ferruginous prussiatc of 
It resists the lire a long time without potash por.rod into a solution of this 
fusing. It adheres to the tongue very earth, throws down a white prccipU 
forcllilv. tatc, which is coinpletely le-dissolved 

TBRRB VERTE. Tills is used as by muriatic acid. Caustic potash and 
a pigment, and contain.s iron in some ammonia have no action on this earth 
iiiifciiown state, mixed with clay, and newly prpci]>itated. The solution of 
sometimes with chalk and pyrites. carbonate of potash or carbonate of 
TIlALLiTE. Bptdute oi Pistaeite. ammonia, dissolves a small quantity 
THERMOMETER. An instrument of it, which precipitates again when 
for ineasuijng heat, founded on the the liquid is supersaturated with an 
principle, that the ex]>aii8ions of mat- acid, and then neutralized by caustic 
ter are proportional to the augments- ammonia. Thnrina ditfois from alu- 
tions of temperature. iniiia by its insolubility in hydrate of 

TilORINA. An earth discovered potash; from gluciiia by the saino 
In 1816 by M. Berzelius, in small property; from yttria by its purely 
quantities in the gadoliuitc of Korav- astringent taste, without any sweet- 
vet. It rc'iemblos zircoiiia. To ob- ness, and by the property which its 
tain it from those minerals that con- solutions possess of being precipita- 
tain protoxide of cerium and yttria, ted by boiling when they do not cun- 
we must separate the oxide of iron by tain too great an excess of acid. It 
succinate of ammonia. The deiitox- differs from zirconia by the following 
ide of cerium is then precipitated by properties*:—1. After being heated to 
the sulphate of potash; after which redness, it is still capable of being 
the yttria and the new earth are pre- dissolved In acids. 2. Sulphate of 
cipitated together by caustic ammo- potasli docs nut precipitate it from its 
nia. Dissolve them In muriatic acid, solutions, while it precipitates zirco* 
Evaporate the solution to dryn*ss, nia from solutions containing even a 
and pour boiling water on the resi- considerable excess of acid. 3. It is 
due, which will dissolve the greatest precipitated by oxalate of ammonia, 
part of the yttria. Dissolve the resi- which is not the case with zirconia. 
due in muriatic or nitric acid, and 4. Sulphate of thorina crystallizes 
evaporate it till it becomes as exactly readily, while sulphate of zirconia. 
neutral as possible. Then pour water supposing it free from alkali, forms, 
upon it, and boil it for an instant, when dried, a gelatinous, transparent 
The new earth is precipitated. By mass, without any trace of crystalliz- 
saturating this liquid, and boiling it a ation. 

second time, we ootain a new precipi- THORINUM. It is supposed that 
tate of the new earth. This earth, the preceding earth, like lime, ba* 
when separated by the Alter, has the lytes, and others, is metallic ; and in 
appearance of a gelatinous semi-trans- that case the base would be properly 

S arent mass. When washed and named thorlnum. 
tied it becomes white, absorbs ear* THULITB. A peacb-blossom-eo* 
booie acid, and dbsolns with effar* [floured mineral found In Norway* 
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^ITJMERSTONE. Axinite. ed, doei not Afford crystals, but falls 

riN, is a metal of a yellowisli^wbito down, fur tlic raoiit part, upon the ap- 
colour, considerably harder than lead, plication of heat to inspissate the 
scarcely at all sunoious, \ery inal- fluid. The stiong action ot the nitric 
leaMc, though not very tenacious, acid upon tin, pioducea a singular 
Under the hammer it is extended into phenomenon, winch is happily ae- 
Icavea culled tin-foil, which arc aboht counted for liy the modem discoveiies 
ono-thoiisandth of an inch thick, and in olicmistry, M. de Morveau haa 
inight easily be beaten to less than observed, tliat in a solution of tin by 
lialt that thickness, if the purposes of the nitric acid, no elastic fluid Is dis- 
trade required it. The process for eiigiged, but ammonia is formed, 
making tin-foil roiisists simply ill ham- This itlkali must have been produced 
inering out anuinher of plates of this by the iiitrogeii of that part ol the iii- 
inetal, laid together upon a smooth trie acid which was employed iu al- 
block or jdate of iron. The smallest fording oxygen to oxidise the tin. The 
slieets nio the thiimcst. Its spreitic iiiiiriatic acid dissolves tin very leadi- 
gravily is 7'29. It melts at about the ly, at the same time that it becomes of 
442 deg. ot Fahroiilieit's tliermomcter, a darker colour, and ceases to emit 
and by a continuance ol the heat it is funios. A sliglit clfcive'ceiioe takes 
slowly converted^ into a white powder place witli the disengagement of a Im- 
by oxidation. Like lead, it is brittle )tid inflammable gas. liluriatic xcid 
when heated almost to lusion. and ex- suspends ball its weight of tiii,*aiid 
bihits a gi'iiiiicd or libious texture does not lot it fall by repose. It al- 
if broken by the blow of a hammer; folds permanent erystais by evapora- 
it may also he granulated by agita- lion. If the tin contain aisenic, it 
tion at the time of its tiaiisition Irom remains uiidissoUcd at the bottom of 
the fluid to the solid state. The oxide the fluid. Recent ininiAe ot tin is a 
of tin resists fusion more strongly very delicate test of mercury. M. 
than that of any other metal; from Chenevix says, if a single di op of a 
which property it is useful to form an saturated solution of neutralized ni- 
ojiaque white enamel when mixed tratc, or muriate ol mercury, he put 
with pure glass in fusion. The bright- into 600 grains of water, a lew drops 
ness of its surface, when scraped, of solution ol muriate of tin will ren- 
Boon goes off by exposure to the air ; der It a little tin bid, and of a smoke* 
but it IS not subject to rust or corio- grey. He BdJ.s, tliat the effect is per- 
sion by exposure to the w'eather. (.'on- eeptihle if ten times as iinieh w'ater be 
centrated sulphuric acid, assisted by added. Aqua regia, consisting oi two 
heat, dissolves half its weight of tin, paits nitric find one niiiriatic acid, 
at the same time that sulphureous oomhinos with tin with effervescence, 
gas escapes in great plenty. By the and the developeinent of much heat. 
Addition of water, an oxide of tin is In ordef to olitain a permanent solu- 
precipitated. Sulpliiiric acid slightly tion of tin in this acid, it is necessary 
diluted likewise arts upon this metal; to add the metal by small portions at 
but if much water be prebCiit tlic so- a time, so that the one portion may 

lution docs not take place. In the he entirely dissolved before the next 

sulphnric solution of tin, there is an piece is added. Aqua regia in tliis 
actual loriuation or cxtrlcatinu of manner dissolves half its weight of 
sulphur, whieli renders the fluid of a tin. The solutinn is of a .rrddisb- 
brown colour while it continues lieat- brown, and in many instances assumes 
ed, but subsides by cooling. The tin the form of a concrete gelatinous sub- 
Is likewise precipitated in the form of stance. The addition of water some- 
& white oxide, by a continuance of times produces the eoncicle form in 
the beat, or by long standing without this solution, which is then of an opal 

beat. This solution affords needle- colour, on account of the oxide of tin 

formed crystals by cooling. Nitric diffused through its substance. The 
acid and tin combine together very uncertainty attending these expert* 
rapidly, without the assistance of ments with the solution of tin in aqua 
heat. Most of the metal falls down In regia, seems to depend upon the want 
the form of a white oxide, extremely of *a safheient degree of accuracy in 
difficult of reduction; and the small ascertaining the specific gravities of 
portion of tin which remains suspend* the two acids which are mixed, the 
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quantities of each, and of the tin, to* 
pptlior with that ol the Wiiter added. 
It i« probalde that tlu .spontaneous 
assumption of tlieconncte state de¬ 
pends upon water imlnhed from the 
atinosphcie. The .sulntion ot tin in 
aipia leitia is used hydNors, to heitflit- 
en the colours ol cochineal, j(iini-iac, 
and some other red tiiielmvs, troiii 
rritii‘-nn to a lu’i^ht seal lot, in the dye- 
hi*' ot woollens. The .acetie acid 
Bcarrely act-, upon tin. The ojioration 
of otlie'r ueiils upon tlii-< metal lias 
tieen little in<|uircd into. I'liosphatc, 
duate. and liorate of tin lifive been 
formed by preeipiTatinif tlie inuii.'ite 
with the respuctiie iieiitial salt-^ It 
the eiystalH ot the sjilme combination 
of roj»! er wifli tlie iiiliic acid be 
jri o-*s|y powdered, moislemvl, and roll¬ 
ed lip ill tin-tiiil, the salt deliiiiiesces, 
iiitnyus *iiiiii-s are emitted, the mass 
hecoiiics (lot, and suddenly takes lire. 
Til this e\peiimeiit the rapid transi¬ 
tion of tlie iiitiir aeiil to the tin, is 
piiiipf’sed to piodiice or developc he.at 
eii(>(i;7h to 111 c to the nitric salts ; 
bill I'ywhal paitieuLar cliaiiges of ca¬ 
pacity lias not. been shewn. If small 
pieo's 1)1 piiosphoMis be thrown on 
tin 111 fusion, it will take up from lA 
to 20 ]ior cent, and form a silveiy 
white idiosplitiret of a foliated tex¬ 
ture, and soft enough to be cut with a 
knile, though but little mniloablc. 
'f’liis phnsphuret iri.ay be formed like¬ 
wise liy tiisingtin lilings with conciete 
plio.plioric acid. Tin unites with bis- 
nnitli tiy liision, and becomes harder 
and more brittle in proportion to the 
quantity of tliat metal added. With 
nick >1 it forms a wliito brilliant mass. 
It cannot easily be united in the di¬ 
rect way with arsenic, on account of 
the volatility of tills metal; but by 
heating it with the combination of the 
arsenical acid and potash, the salt is 
partly decoinposed ; and the tin com- 
jiining witii the arid, becomes eon- 
s’erted into a brilliant brittle enm- 
oiind of a plaited texture. It has 
cen said, tiiat al. tin contains arse¬ 
nic, and that the crackling noise 
which is heard upon bending pieces ol 
tin, is ptoduced by this iinpuiity ; but 
from the experiment of ftaycn, iliis 
appears not to be the fact, (hibalt 
unites w'ith tin by lusion, and forms a 
grained mixture of a colour slightly 
inclining to violet. Zinc unites scry 
mrell witli till, increasing its hardness 
Ai>6 


and dimiiiishing its ductility, in pro- 
[leitioii as the qiiai.lity ol xinu is 
gieati-i. This is one ot’tlie principal 
additions used in making pewter, 
wiiicli consists tor tlie most pail ot 
til). Tlie best pewtei docs not con¬ 
tain above onc-twenticth part of ad- 
niixtiire, winch consists of zinc, cop¬ 
per, bi-mntti, or such other metallic 
sulistaiices as experience has shewn 
to lie mo.st conducive to tlie improye- 
inent ot it* liardncss and colour. The 
inferior sorts of pewter, more espe¬ 
cially those used abroad, contain much 
lead, have a blnisli colour, and aie 
suit. The tin usually met witli in 
commerce in thi-. country, has no ad¬ 
mixture to inifiair its jinrity, except 
siicli us may accidentally elude Ihi 
workmen at the mines. JJut llic tin 
met with in foreign countiies^ is an 
much debased by the dealers in that 
aiticlc, especially the Diitcli, that 
jionter and tin are considered abroad 
as tlie same substance. Antimony 
forms a very brittle hard iinxtuie 
with tin ; the. specific gravity ot which 
is less than would have been deduced 
by computation from the specific gra¬ 
vities and quantities of each, sepa¬ 
rately taken. Tungsten I used with 
twice its w'eight of tin, allords a 
brown spongy ina-s, which is some 
what ductile. The uses of tin are 
very numerous, and so well known 
tliat they searecly need be pointed 
out. Several of them have been al¬ 
ready mentioned- Tlie tinning of 
iron and eopper, the silvering of look 
ing-glasscs, and the fabrication of a 
great variety of vessels and utensils 
for domestic* and other ii«cb, arc 
among tlie advantages derived from 
this metal. 

TINCAL. Crude borax, as import¬ 
ed from the East indies. 

TINGLASS. Bismutli. 

TINNINC.—See Iron. 

'ITr.VNlTJSS. Tiiis name has 
been given to ccitain ores of titani¬ 
um, containing that metal in tho 
state of oxide. Sec the luilowing ar¬ 
ticle 

TlT-4NIUaf. Several years ago, 
the Rev. Mr. Gregor discovered in 
a kind of ferruginous sand, found 
ill the vale ofMonachan, in Coinwall, 
what he sii: posed to be the oxide of a 
new metal, but was unable to reduce. 
Klaproth, afterwards analyzing what 
was called the red schorl of llun^aryi 
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fonml it to bo llio pnro oxlJo of an.nv 
inotnl, ivhii'li lio iiaiiicil ti(ai)i>iiii, 
and tho same with Ibe monacliaiutc 
of .Mr. Urofjor. Sinoo tliat oxide of 
ti''aiiii]iii lias 1)0011 disooroiod iii ho- 
X’oi.il fossils. We do not know tiiat 
litaiiiiiiii has I icon rotnidotoU loducod 
except by Liinip.tilitjs, who etfocled it 
by means of ohnreual only. The ox¬ 
ide he employrd was olilaiiied fioiii 
the decomposition <if fr.Uliite of ti- 
t.miuni by lixe>l aUcali. Tlie metal 
was of a dark eojiper eoiouv, with 
much metallic brilliancy, brittle, and 
in small scales coiiaidvrablv elastic. 
It tarnislics in tlic air. and is easily 
oxidixeil by heat. It then acquires a 
bluish aspect. It detonates with ni¬ 
tre, and is highly intiisible. All the 
dense acids act nuen it witli considei- 
able energy. According to Vau<iue- 
lin, it is volatilised hv intense heat. 
The native red oxide is insoluble in 
the sulpbiaic, intnc, muriatic, and 
nitro-iiiiiiiatic acids: hut if it be fu¬ 
sed with six parts ot carbonate of pot¬ 
ash. the oxiJe is dissolved with elfer- 
leseenccs. The sulphuric solution 
when evaporated becomes gelatinous, 
the nitric atfoixls rhoinboidal ciystals 
by .spontaneous cvaporatnui, but is 
rendered turbid by ebullition ; the 
muriatic becomes gelatinous, or floe- 
culcnt. by heat, and tianspareiit crys¬ 
tals form in it when cooled ; hut if it 
be boded, oxvgenized niiiriaiic acid 
gas is evolved, and a w'hitc oxide 
thrown ilown. Phosphoric and arse¬ 
nic acids take it Irnni the otheis, 
and form with it a ivhite precipitate. 
These precipitates ate soluble in mu¬ 
riatic aeid, but in no other. The so¬ 
lutions of litaiiiiiin give while pre¬ 
cipitates With till* alkalis, or tlieir 
eaiboiiates ; tincture of galls gives a 
bi*ownish-red, and )>nissi.ite of pot¬ 
ash a brownish-vellow. If the priis- 
siate produce (I green precipitate, this, 
according to Lowitz, is owing to the 
presence Ilf iron. Zinc innnersed in 
tho solutions, changes their coloiir 
from yellow to violet, .and ultimately 
to an indigo ; tin produces in them 
a pale red tint, v.diieh deepens to a 
bright purple red. Ilydrosulphnret 
of potash throws down a brawnish- 
red precipitate, but they arc not de¬ 
composed by siilpliuretteil hydrogen. 
By exposing phosphate of titanium, 
miked with charcoal and borax, to a 
Tioleot beat, in a double crucible 
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luted, M. CMionevix obt.ained a» palo 
white pliospliiiret, with some lustro, 
hnitle, 01 a graiiul.ir texture, and 
not very fusible. The oxides of iron 
and titanium, exposed to Iieat with a 
little oil ami charcoal, produce an 
alloy of a gicy colour, interiiii.xed 
with brilliant metallic particles of a 
golden yellow. Oxide of titaniuiu 
was used to give a brown or yellow 
colour ill painting on porcelain, be¬ 
fore its nsitiiie was known; but it 
was^ound difficiilt to obtain from it 
an Tinifurin tint, probably lioiii its 
not being in a state of puilty. 

TOLiU (Balsam ol). Tins sub¬ 
stance is obtained from the toliiflera 
balsiimum, a tr.x* wbleli grows in 
South Aineiica. Tiie lialsani tluvvs 
troui incisions made in the b.iik. Jt 
eoniesto Europe in small gourd shells. 
It IS of a reddish-brown colour and 
eonsiderable consistence; aiul^vlicii 
exposed to the air, it beromes solid 
and biiltle. Its bincll is Iragraiit, 
and coiitinnes so, even after the bal- 
siim has becnnie thick by agr*. Wlicn 
distilled with water, yields very 
little volatile oil, but iiripregnatcs the 
water strongly with its ta-te and smell. 
A quantity ot hen/.oic acid suliliuieH, 
if the distillation be coiiliiiuc I. Mr. 
Katchett found it loluble in the alka¬ 
li-,, like the rest of tlie b.il>>anis. tVlicn 
he dissolved it in tlic similU'ut possi¬ 
ble quantity of li\i\iiiiii of potiisli, it 
vniiipletely lost its own odour, and 
assiinied .a fragrant smell, soniewluit 
resembling that of the clove jiink. 
“ Till- smell," Mr. iltitehett obseives, 
“ is nut liigitivc, ior it is still letain- 
cd by a solution which w,as pre[iared 
in June, niiii lias icnmined in an open 
glass during four inoiitlis." When 
digested in -iilphuric acid, a consi¬ 
derable quantity ul pure dieiizuic acid 
siihliines. When the solution of it in 
this acid is evaporate t to dryuess, 
and the residuum Moated with alco¬ 
hol, a portion ot aitiliciul tannin is 
obtained ; the residual charcoal 
amounts to U *54 of the original bal¬ 
sam. Mr. Hatchett found that it dis¬ 
solved in nitric acid, with nearly the 
same phenomena as the resins ; but it 
assumed the smell of bitter almonds, 
which le i him to suspect the forma¬ 
tion ^f prussic acid. During the solu¬ 
tion in nitric acid, a portion of ben¬ 
zoic acid sublimes. By repeated di- 
gestionsi it ia cvnTCited into artificial 
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tannin. It is totally soluble in alro- 
hol, fi'Min which water separates the 
whoie of it, except tlie benxoic and. 

TOMBAC. A wliite alloy of cop¬ 
per with arsenic, coniinonly brittle, 
tliuugh if the ipiaiitity of ar^ellil' be 
small, it is both diielitc and malle¬ 
able in a rertain decree. It is eoinc- 
tiines called, white copper. 

topaz. Accoidiiig to Piofcssor 
Janipson, this nniiiTul contains tinee 
sub-specips. common topaz, sclioiiitc, 
and physalite. 

Common topaz.—Colour, wine-yel¬ 
low. In graniilai cormetions, dis¬ 
seminated and crvstailized. Splen¬ 
dent and vitreous. Cleavage perfect 
and perpendicular to the axis of the 
prism. Transpatent, llefiacts dou¬ 
ble. Harder than quartz or emerald, 
.but softer than corundum. Sp. gr. 
3*4 to 3*(). The topaz ot Itiazil, Si¬ 
beria^ MucU in Asia-Minor, and Sax¬ 
ony, when heated, exhibit at one ex¬ 
tremity positive, and at the otiicr, ne¬ 
gative electiicity. It also becomes 
rlectiical by friction, and letains its 
electiicity vei) long. Its constituents 
arc, 

Braz. Top. Sax. T. Sax.T. 
Alumina &S'.18 67'45 59 

Silica 3401 31*24 35 

ri-ioricacid 7*79 7v5 5 

100*18 99*44 99 

Berzelius. Klapr. Klapr. 

TORTOISE-SHELL, I esembles the 
nails of animals or coagulated albii- 
luen ill its composition. After being 
reduced to ashes 51)0 parts leave three 
ot earthy matter, consisting of phos¬ 
phate of lime with soda and a little 
iron. 

TOUCHSTONE. A variety of 
flinty slate. 

TOUllMAtilNE. Colours green 
and brown. In prismatic concietinns, 
rolled pieces, but generally crystal¬ 
lized. Crystals imbedded. Splendent, 
vitreous. Cleavage threefold. Opaque 
to transparent. Refracts double. 
As hard as qnaitz. Easily frangible. 
Sp. gp. 3*0 to 3*2. By fi'ictioii it 
yields vitreous electricity ; by heating, 
vitreous at one end, and resiuou.s 
at tlio other. Its constituents arc, 
silica 42. alumina 40, soda 10, ox¬ 
ide of manganese, with a little iron, 
7, loss 1. It occurs in gneiss, inica- 
eiate, talc-slate, &e, 

TRAGACANTH (Gum). This sub- 
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stance, which is vulgarly called gum« 
dragon, exudes from a piickiy biisli, 
the astragalus tragacaiitha, 
which grows w'ild in the warniei clim¬ 
ates, and endures ihe cold ufour own, 
but does not here ^icId any giini. 
This coniuiodity is biuiight chietiy 
iitiiii Tnikev, ni irregular lumps, or 
long vetmicular pieces bent into a va¬ 
riety of shapes ; the best sort is \\ liite, 
semi-traiisparent, dry, yet somewhat 
soft to the touch. Gum-tragacaiith 
dilfcrs fruiii all the other known gums 
ill gj\ing a thick coietiKteneo to a 
irmeh largei qii.-iiitily of water; and 
in being much more difliciiilly solu¬ 
ble, or rather dis»ojving only imper¬ 
fectly. Put into water, it slowly im¬ 
bibes a great quantity of tlie liquid, 
swells into a huge volume, and iorins 
a soft but not lliiid mucilage ; if more 
water be added, a fluid solution may 
he obtained by agitation : but the li¬ 
quor looks turbid and wlicyish, and 
on standing, the mucilage subsides, 
the limpid water on the surface re¬ 
taining little of the gum. Nor does 
the admixture of the preceding more 
soluble gums promote its union wdlh 
the water, or render its dissolution 
more durable: when guni-tragaeanth 
and guin-arahic are dis.^nhed toge¬ 
ther in water, the tragacaiith seems 
to separate from tlic mixture more 
speedily than when di'>Bolved by it¬ 
self. Tragacanth is usually preferred 
to the other gums fur making up tro¬ 
ches, and other like purposes, and is 
supposed likewise to be the most ei- 
fectual as a medicine; but on ac¬ 
count of its imperfect solubility, is 
unfit for liquid forms. It is commonly 
given in powder with the addition ot 
other materials of similar intention ; 
thus, to one part of guin-tragacanth, 
are added one of gum-arabic, one ot 
starch, and six of sugar. !Sce Cerasin, 
TRANSITION ROCKS, are parti¬ 
cularly distinguished as being the 
lowest in which fossil remains ot ani¬ 
mals or vegetatdes are found : they 
may be regarded as ancient records 
imprinted with the natural history of 
the first inhabitants ot the globe. We 
learn from the organic remains and 
impressions which these rocks con¬ 
tain, that zoophytes and shell-fish, 
which arc considered as foimiiigthe 
lowest link in the scale of aiiimal 
creation, were the first that received 
the gift of llfo. In the recks abovt 






















TRA- 

romatns of animals occur which 
];osses^C(l a more coinploK (nfraniza- 
tion with the addition ot tin* iaciiltios 
of si^lit and locomotion. TraiiMtioii 
rooks nintaiii, like tlic iiiiniary me- 
tiillic orc!', and like tlic KCcnndaiy 
rocks, watcr-w.irii pieces of otluM- 
rocks and ov|cai'ic lemHiiis. lienee 
gculof^ists Irequently tiiid a diliiculry 
in dctei mining to what class they 
shall assign paiticulai rocks in cuii- 
forniity to tlieir lavonte theoiies. 

THAI*, is derived troiii the Swedish 
woid tiappa, a Ktair. It is applied 
ill geology ehielly to such rueks a'> 
arc freouciitly i<eLMi rising in regular 
order auo\e one another in the form 
of stairs, ns hasalt. The cliiet trap 
rorks huriibleiide, which is sub¬ 
divided into granular hoinblcndo and 
hornhlendo .slate. There is also 
liornbleride inLxed with felspar, of 
which greenstone and greenstone | 
slate are eonimun subdivisions. Also ! 
lioinblende mixed with mica. The 
transition trap consists of greenstone 
and amygdalued. Tlie newest duetz- 
trap of the Weinerians, contains se¬ 
veral chaiactcristic rocks, ns hasalt, 
wacke. gieystone, porphyry, slate, 
and tiap-tiiif. 

TRAP-TUFF. It is composed ol 
masses of basalt, amygdaloid, lioin- 
hlcride rock, sand-stone, and even 
pieces ol wood (ns in the island of 
Caiiintj couieiited together. The 
masses vaiy niiieh in size, from that 
of a pea to se\eral hundred w'ciglit. 
A considerable pmtioii of Aithiir’s- 
seat, near Rdiiiburgb, is composed 
of this lock. 

TJIEMOLITE. This .siih-species 
of nugitc is divided into the nshestous, 
cuuiiiioii, and glassv. 

Asbestous lieiiuilite.—Colour, gicy- 
ish-white. Massive, and in norciis 
concretions. Shining, peailv. Tians- 
liicent on the edges. Suit. When 
struck gently or lubbed in the daik, 
it emits a pale roddiili light; when 
pounded and thrown on the coals, a 
greenish light. Betore the blow-pipe 
it melts into a white opaque mass. 

Oomnioii tvemolito.—Colour, white. 
Massive, in distinct prismatic concre¬ 
tions, and erystallized in lery oblique 
lour-Bidcd piisms, Ti anslucent. As 
hard as hornblende. Sp. gr. 2*9 to 
3‘2. It melts with much difficulty 
and obnilition into an opaque glass. 
Its coDstituenta are. silica 50| mag- 
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licsia 25, lime 18, carbonic acid and 
water .I. 

Glassy tremolite.—Colour, grevish, 
gioeiiish, yellowish, Hrnl leddish- 
wiiite. As hard as hornblende. Very 
brittle. Sp. gr. 2'h6.‘t. It is phos- 
pliuiesccnt ill a low degree. Infiisi- 
ble. Its constituoiits are, silica 3.V.'>, 
lime 26*5, magnesia 16*5, water and 
eaibonic acid 23. 

TlllPIlANE. See Spodumenr. 

TiyPOLI, Cb.iliiur, yellowish-grey. 
Massive. Fiarturc iine oi roarse 
eaithy. Opaque. Suit. Rather 
easily frangible. Meagre. Docs not 
adhere to the tongue. Sp. gr. 2 2. 
Infusible. Its constituents ate, si¬ 
lica 81, alumina I *.5, oxide of iioii 8, 
sulpliiiric acid 3*4.'», water 4‘5.'i. 

TUNGSTENUM. 'Hiis name, sig¬ 
nifying heavy stone, was given by the 
Swedes to arnineial, which Se.'i^cle 
found to contain a peculiar metal, aa 
he supposed, in the state of an acid, 
united with lime. Tlie same metallic 
substance was afterwaids found by 
the Doit d’Elbuy*AiU united with iron 
and manganese in wolfram. From 
tlic first ot these the oxide may he 
obtained by digesting its uow’dei in 
tbrice its weight ol nitric acid ; ivasIi- 
ing the yelldw powder tliat romaiiis, 
and digesting it in ammonia, by wiiieh 
a portion of it is dissolved. These al¬ 
ternate digestions are to be repeated, 
and the tungstic oxide precipitated 
from the aiiimoiiiacal solutions by 
nitric acid. The precipitate is to be 
washed with watci, and exposed to a 
moderate heat, to expel any ammonia 
that may adhere to it. Ui the nii.ic- 
ture may be evaporated to a dry mass, 
which IS to be calcined iindei u iiinf- 
tlo, to dissipate the iiitiate of uiiimo- 
nia. Fioiri w'oliiam it may be ob¬ 
tained by the same proeoes, alter the 
lion and iiiaii^anese have hreii dis- 
siilvod hy inuiiut'c acid. The Spa¬ 
nish chemists reduced tlie oxide of 
tungsten, to the metallic state, by ex¬ 
posing it moistened with oil, in a 
ciiicible lined with cliareoal, to an 
intense beat. After tw*o houis, a 
piece of metal weighing 40 grains, 
but slightly agglutinated, was found 
at the bottoiii of the ciuciblc Some 
have attempted its reduction in vain, 
but Guyton, Runrecht, and Messrs. 
Aikin aiid Allen, nave been more suc¬ 
cessful. The latter gentlemen pro¬ 
duced it A’om the aouuoniuret. From 
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210 i;roiii4 of this suhatanrr, in aricu* 
lai rrv‘'tal'<, pxp(*mMl f«»r l\vi» lionr*. 
tn a powoifiil wind fiu'iiux*, in aoin- 
rihlc linod wit'.i rhnimal, tlu*y oli- 
taiii(*(l a sliiriitlv inlu'ijni' inatis of 
ronii'listi frrains, ahotil tin' •>)/!• of a 
pin’s lioad, with a vf*iy Inilliaiit ni'*- 
tallir Instrt", and wnijfliin^r. in tin* 
whole, ICl ifi aiii". Tiinjr'“ten is said 
to tic of a eieyisiii-wliitc oi non co¬ 
lour, with coiisiili'ralile linllianev, 
vciv liard and linltlo. It' sju'iiin; 
ffravily Don iri?llin\ait>i fomidi to lie 
I/di .Mes'i’s Aikiii and Al'i’ii, alioM* 
17’‘22- Seheidi* Mil>i-o-t'd liit* white 
powder olilained hy lin^i'stins tin* ore 
in an acid, adding aiunionia to the le- 
(nduiiin, and iioiitinli/in^ it liv iiitrti' 
arid, to he pure and ot tuinj't-Mi. In 
fact it has a suin' taste, inldens lit. 
inns, tonus iieiitral cr\stal!izah]r 
salt^s witii alkalis, and is soii.bi^ j|, 
20 parts of hoiJhip water, it appeals 
however t>i he a tn|des:al|, composed 
of lilt lie arid anniiniii.i, and oxide ol 
tiiiifTsten , Irriin which the oxide may 
he olitaiiicd in a yellow powder hy 
hoilin^ nitfi a pme i oncenti ated 
arid. Ill tins state it contains about 
20 per cent, of oxvjren ; part of which 
inav he expelled hy a rod hear, when 
it assumes a itiecii colour. TmiRsien 
is tnseluhle in the a< ids ; and its ox¬ 
ide IS nearly tlio same. It appears to 
he <M|i.il)le ot iinithn' w'itli iiio't oilier 
metals, hut not w'illi snlphtir. (iiiv' 
ton tnund, that the oxide icives ^reat 
perm.inenee to tcgetahlc colours. 

TUNtiSTEX OF ItASTNAS, 
OR FALSE TUNOSTEN. See 
Vt’rtum. 

TIlllItETH MIXT5IIAL. Yellow 
auh-dinit'>sul|)hatc ot inerciirv. 

TIMIXSOLE. lieliutropiiini. See 

^4rr/iil. 

TFRICEY STONE. Cos 'rurcica. 
Sue /yhrf'ilate. 

TURMHllIO {term mrrifa) cur¬ 
cuma lons(U, is a root hionitht to ti8 
from the East Indies. ItertlioJlet had 
an opportunity of examiniiijc sonic 
tnrniiM'ic that cainc fimn Tobago, 
ivliicli was superior to that which is 
met with in coinmeice, both in the 
size of the roots and the ahinidanec of 
tlie colouring particles. This sub¬ 
stance IS very rich in colour, and 
there is no other whirli gives a yel¬ 
low colour of such brightness; hut it 
possesses no durability, nor ran inor- 
Oants giro it a suftlcieut degree. 


(’ommon salt and sal ammoniac, arp 
tlnisc which fix tt;c colour best, but 
tlii’v render it dcepci and make it in- 
fline to brown; smne lecommciid a 
small qnaii|]t\ ot iLiiirialic acid. The 
loot must he icdni'ed to jmw'der to he 
til im use. It 1 ' sonietimes cm|i1oycd 
to give FiC vcllnws made with weld a 
gold cist, .wid to giie an oiaiige 
tinge to seal let; but the shade the 
till mcM ic irnpai ts soon disappears in 
tile air. i>1r (Juchlichegives two pio- 
cessps lor fixing the ooinnr of tur- 
ini'i'ii; on silk. The lii't consists in 
ahiiiiing in the coM Im twelve hours, 
<i pound ot silk in a solntion ot two 
ounces of alum, and dyeing it hot, 
hilt without hoili’ig, in ii hath com¬ 
posed ol two ouiK ‘‘s of tniuenc, and. 
:i qiiait fmeasiii'c) ot aceto-mne acid, 
mixed with three quarts of water, 
'riie second process consists in ex- 
ti acting the colour iiig pai tides from 
the tunnel ir hy aceto-eitric acid, in 
the wav dcsci died lor l{ra'/.il wood, 
and 111 dveiiig the silk alnined as al- 
leady iiientioncd in this lii|iinr, cither 
cold (II only inoilcratcly warm. The 
e.olonv is reiideii'd more dm able hy 
this th.in hy the lormer piocess. 'I'he 
first parcel imineiscd aiqniies a gold 
yellow ; the culonr ot the seeoinl and 
thiid parcels is lighter, hut of the 
same kind ; that ol the riiiirlli is a 
-tiaw colour ISIr. tjiidilichc eiii- 
plojs the ^aine process to e.stract fine 
hikI durable cnlonrs Ironi Instic, 
broom, and French licriics; he pre¬ 
pares the wool hy a slight aliiiiiing, 
to wliieh he adds ali*^tle muriatic acid. 
He se(>ms to content Ininselt in these 
e.ises with vinegar oi some othei vo- 
getiihlo acid, instead oi Ids aoelo-ci- 
tiic acid, tor the extinction ol the co¬ 
lour : he dll nets that a very small 
(|naiititv ot solution ot tin should he 
put into the dye-bath. 

Tl'RNII’S, cariot.s, and parsnips, 
alfoid priiieipally saechariiie, irin- 
cilagimiiis, and exlractive matter. 
Sir il. Davy obtained fioia 1000 parts 
of eniiiiuon turnips, seven pa its of 
rnueilago, 31 of saccharine matter, 
and nearly one pait of nihiiinen. 
lOiN) parts of can (its fuinislied il.’i 
parts of sugar, thiee parts of iiiiieil- 
•igc, and halt part ot extract. 1000 
paits of pai'snip allurded 00 parts of 
saccharine matter, and nine pints ot 
mucilage. The Walcheron or white 
cariot, gave lu 1000 paits, 08 paits 
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of su^ar, two parts of mucilage, and 
one «f extract. 

TUilFENTlNK is a rrsiiioim jiiico 
extrii(t(>fl Jjiini seveial trccH. Sixteen 
ouiiep'. of \'enii‘(* tin pentine, lieinji 
dislilli'd wnfei, )u'ltleii fi>iii 

ouiii es and tliree drai'liins ol essential 
oil : !iiid the •■ame ([uaiititv, dNtilled 
without natcr, yie/ded with the heat 
of a wiitei-hath, two nunees oiilj. 
Wlu'M tu p'litiiie 18 distilled oi luiiled 
with WMtei till it hiM (Hill'S solid, it.*!])- 
peais yelloMeh , when the looret-s i- 
iaithei c oiiliiiued, it :ii-i;iiii e- ,i led. 
disli-hiown poloiil. (*ri di't.llini' viy. 
teen o'Mii i‘s III :i letoit with <in (i|ieii 
lir(‘, inrrea-ed hv di'fTiees, Neuiiianii 
olil.iiiii'(l^ 111 (mil eiiiu-i-s of a liiii- 
)iiil roliMMless oil , then two ouiiees 
and ii dr.u'hni oi a daik hrowinsli-ied 
eni]isienniatu' oil. of the roii&i$fcii('e 
of a hnNaiii, and eoniiiionly distin¬ 
guished hv that name. The e-sential 
oil eonimonly ealled s|<Mit ot tiiipeii- 
t.ne, (VMiiiot, without sin;!:nl:ir I'ihi- 
eultv, hi dissidvcd in alcohol, ihouL'h 
I ni |jentirie itself is esisilv soluhle in 
that spii It. One part III the oil iii.iy 
he dissoKed in seven paits of aleoliol’; 
)Mit on standing n wliile, tlie gie.ite^t 
jiait ot file oil bepaiales and (.iIIn to 
the hiittoni. 

TrUQLOIS, f.Miiieral, orPalaite). 
roloiM'i, smnlt-tiliie and apjde-giecn. 
Fi art Hie eoncluHfhil oi uneven. 
Opni|ur. Haider ih.in felspni, hiit 
Fotli'i th.Tii (|iiiirtz. SlM'sik while. 
Sp. gr. 2'hli to 0. Its coiistitueiits 
aio, ahiiniiia 73, oxide of coppei l‘3, 
watei IH, ovule ol iron 4. It is vriv 
liigiih piized as an oinainental stone 
in 1'e|sia, and the iieii>lihoiiiiiig 
riHintiiea Hone tuHp'.o.s is phos¬ 
phate ot lime, eolouicd with oxide of 
coppei. 

'Il.TFNAG. This name is nivoii 
in India to the metal 7.ine Itisi-ome- 
tinu’s applied to denote a wliitc iiie- 


rLMlN". Hr. Ti omi *on h.xs given 
thiB temporary name to .a veij smilmi- 
lar Pi.hslaiiee l.itely exanii’iied hy 
l\laprol!i. It did -IS e«sentiallv fioin 
eviTv othei known hodv. and must 
theiefoio eonstitule a new and jieen- 
liar vegetable prinriple. It exuded 
spontaneously from the trunk of a 
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tallic rompound, hronglit from China, 
called also Chinese loppei, the ait ot 
inakiiig vviiieh, is not known iii Kn- 
rope. It is very tough, stiMiig, nialh'- 
ahle, maybe easily eist, haiiiiiieied, 
.uid polished ; and the lietter kinds ef 
il, wlieii well nianiifaetiiK'd, aie veiy 
vvliite, and not inoie disposrd to tai- 
nishthaii silver is. 'I’luee ingieilienls 
ol this eoni|ioiliid may he diseoveied 
hy analysis; namely, eoppei, 7iiie, 
and i|rin. Some ol tiie Clnnese while 
en|ip('i !>, aaid to he ineiely eojiper 
and <iiscnie, 

TM'H 3IKTAL. The l..'i‘is of 
type metal loi prinld'., is ]e.;d, and 
Ihe |)iinnp.il aitiele ii-ed m romiiiii- 
iiiealiiig h.iidiiess, is antiiiinnv. to 
whieli eoppei and hi ass in v.iiiims 
piopoitious aie added. ‘J'lic )iioper- 
ties of .1 good tyi'O inol.al aie. tliat it 
should mil lieely into ihe nioii!d,%nd 
jnssess l),iMlti''ss willioiit lieiiig e.x- 
eessivelv brittle. The siiiallei lelleis 
aie iiiiide ol a liaider eoinpositioii 
than those of a laigei size. It does 
not .ippc.ir that oni tf|e (onndeiB 
are in possession ot a pond eoin- 
I osifioii tor this pill post*. 'I’lie pnn» 
cipal deieet ui Iheii' eompositioii a]>- 
]ie.iis to lie, that the nielals do not 
iiiiiloi inly unit!'. l>i a piece ol east¬ 
ing pei loimed at one of mil prinei- 
pal loiindeiies, the thiekness ol wlneli 
was two inrIiCh. one side was liaid 
amt hiittle when scia|*cd, and the 
other side, consisting of ne.iily half 
llie piece, was soft like lead. The 
transit ion from soft to hard was Mid¬ 
den, norgiadnal if .i ]iarec] of let- 
tei ol the s;inu' .siz<‘ and c.astiiig he 
ev.imiiied, smiiie of them are hiiltle 
•iiid liai'il, and iesi«t the kiiile, hut 
others in.iv he bent and rut into shav¬ 
ings, It may easily he imagined, 
tlmt the diiiation ami neatness of 
these types iiiuot coneiilcrahly vai y.* 


■peeies of emi, vvlileh Klaproth eon- 
jertnres to be the nlmii- nigra, and 
was sent to him liiim I’aleirno in 
IHU'2. I. In Its extein.il ehaiaeiers it 
resembles gum. It was solid, h.vvd. of 
a bl.iek clour, and hail eonsideiahle 
lustre. Its powder was brown. It 
disso'.TCd readily in the mouth, and 
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was insipid. 2. Tt dissolr^d spcsdily 
in a small quantity of water. TI)e 
solution was Iraiioparoiit, of a blnrk- 
isli brown rnioiir, and. even when 
very murb c»n ;rntrat<'d by evapora- 
tioiij w'as not in the least inncilai'i- 
nous or ropy ; nor did it answer as a 
paste. In this ies|iect, iiliuin dilTers 
essentially from piiin, .3. It was com¬ 
pletely insoluble both In alcohol and 
ether. When alcohol was poured into 
the aqueous solution, the greater pait 
of the ulmiii precipitated in light 
brown flakes. The lernaiiider was 
obtained by evaporation, ,'iml was not 
sensibly soluble in alcuiiol. The alco¬ 
hol by this treatment armninl a 
sharpish taste. 4. When a fewdiops 
of nitric arid were added to the aque¬ 
ous solution, it became gelatinous, 
lost,, its blai Kisli brown etdour, and a 
light brouii substanre ]>ienpitated. 
The M'hole solution was slowly eva¬ 
porated to dryness, and the reddish 
brown powdei nhieh leinained was 
treated with aleohol Tlie alcohol 
assumed a goldoii-\ellow colour ; and 
W'lien evaporated, left alight blown, 
bitter and sharp resiiioua substance. 
A. Oxymuiiatic acid produced pro* 
ci'cly the same efTectsi ns inlrio. Thus 
it appears that iilinin, by the addition 
ot a little oxygen, is coiweitcd into a 
resinous substance. In this new state 
ft is insidiilile in water. This pro¬ 
perty is \ ery singular. Hitheito, the 
volatile oils w'ere the only substances 
known to assume the form of resins. 
That a substance soluble in water 
should assume the lesinous form with 
sneh facility, is very lemaikahle. 6. 
L'liiiin when burnt emitted little 
smoke or flame, and left a spongy 
Init film rharroal, whieli, wlieii burnt 
ill the open air, left only a little eai- 
lisnate of potash belinnl. Such are 
the properties of this eiirious sub¬ 
stance, as lar as they have been exa¬ 
mined by Klapioth. 

UflAlS’HLIM.'MEH. An ore of ura¬ 
nium, foimeily called green iniea, 
and by Werner chalcolite. See the 
following aiTlele. 

URANITE, or URANIUM. A 
new inetallie substance, discovcied by 
the eelebi sited Klaproth in the mine¬ 
ral called IVrliblende. In this it is in 
the state of sulphiiiet. Rut it like¬ 
wise orcurs as an oxide in the green 
micHj 01 uraiiglimincr, and in the 
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iiranoehre. Ry treating the ores bf 
tlie metal W’itli the nitric or nitro- 
iriuriatiu acid, the oxide will he dis¬ 
solved. !ino may he precipitated by 
the addition ol .i caustic alkali. It is 
in«oluMe in water, and of a yellow 
loloui, lint a strung lieat rendeis jt of 
a liro\vni*h grey. To obtain it puie, 
the ore should be treated witli nitric 
acid, the solution evaporated to dim¬ 
ness, and the lesidiium lioiited, so as 
to render any iron it may contain iii- 
soluhle. This heiiig tieated with dis- 
lilled water, ammonia is to be poured 
into the Mdutimi, and digetted witli it 
for home time, which will preeipitate 
tlie uinnnim and retain the copper. 
The precipitate, well washed with 
amnioiiia, is U> he dis-olved in nitric 
acid, and erystallired. 'fhe green 
eriHtfils, diied on blotting paper, are 
to be dissolved in water, and renys- 
itallixed, so as to get lid of the lime. 

I bastiv, the nitiate. being exposed to 
a red heat, will he converted into tho 
vellow oxide ol uranium. It is very 
difTiLult of reduetiuu. Fifty grains, 
after being ignited, were finnied into 
a ball with wax, and exposed, in a 
well closed ehaieoal crueihle, to the 
most leheiiicnt heat ot a poicelain 
ItiiiiHce, tlie inteiiioty of which gave 
1/0“ on Wedgwood's pyrometer. Thus 
a metallic button was obtained, weigh¬ 
ing 28 grains, of a dark giey colour, 
hard, firmly cohering, fine grained, of 
very minute pores, and exteinally 
glittering. On tiling it, or rubbing it 
with another hard body, the metallic 
lustre has an iron-giey colour , but in 
less perfect assays it verges to a 
brown. Its specific gravity was 8*1. 
Uuebolz, however, o' tained it as high 
9',i. Then* is probably but two 
oxides of ur.aniuni. the protoxide, 
wiiioh is greyish black, and the pe- 
1 oxide, whldi is yellow. The oxide is 
soliihio in dilute sulpliiiric acid 
gently heated, and allords lemon- 
eoloiiied piismatie ervstals. It com¬ 
bines with vitnfiable sutist.mces, and 
gives them a brown or green colour. 
t)n porcelain, with tha usual flux, it 
produces an orange. 

URaNOI’URE. All ore of ura¬ 
nium, cuiitaiiiiiig this metal in the 
oxifilzed state, 

URATISS. Compounds of uric or 
lithie acid, with the salifiable ba«ej. 
UREA, is a subbtauce found in 



trm 


vrine, which has been analyzed by 
l>r. I’toiit and 31. nciaiil. The le- 
sulta lUC nearly the saijrie. 
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ITrea and I’lie iieiil aie very dilteicnt 
ill llieir coiininiitiuii, hut they agree 
in being llic azoti/ed ol all ain- 
inal Milistaneea, and the serietioii ut 
iiiine u|i|te<ns to h.i\e lor its olyeet 
the Bcpaiiitimi ol the excess of azote 
Iroin tlie lilmul, as ies])ii atinii t>e|)e- 
i.ites fioin it the execs'* ol caihnn. 
Lrea in.iy he thus v'^'l'**^'**'* • cviijio- 
rate unne to the eoiisistenee of sj- 
iii|i. udil gr.idusillv to the syiup its 
voliiuie of iiitiii! aeiil, stir the iriix- 
tuie and iiiiiiieise in a hath ol iced 
water to haideii tlic eiyslals of the 
acidulated iiitriite ol urea, wliieli 
precijiilate ; wash these I'lysl.ils with 
ice eolil watei, and press them be¬ 
tween the loldb of blotting {>a])er: 
re-dissolve these eryst.iU, and ad«l a 
fnilheient (|iiantity ol carhoiiate ol | 
potash to iieutrafi/.e the iiitiic acid : 
evapoiate the new Injiior, and tieat 
the residuum with pure alcohol, whicii 
icdissolves only the urea. On con- 
eciitiutiiig the alcohol solution, tlio 
urea cr>stallizes. Liea ci ytallizcs in 
four-sided pi isms, transparent, co¬ 
lourless, with a slightly pcaily lu^tie. 
It has a peciiliai, but not uiiiiuiis 
odour ; it does not affect litmus or 
tiirnierie paper; it iindei goes no 
change from the atmosphere, except 
a slight deliquescence in damp wea¬ 
ther; It melts in a strong heat; it is 
very diihle In watei ; speiilic gra¬ 
vity ol tli ci\stals The h.xed al¬ 
kalis and alkaline eaiths (leeompose 
it. It unites with most ot the metal- 
lie oxides, and forms ciystallme eoin- 
poiinds witfi the iiitiie ami oxalic 
acids. If cautiously Introduced into 
a retort with a wide short neck, it 
fuses with a gentle heat: a ivliite 
fume rises, which is benzoic acid, and 
condenses on the sides of tlic receiver: 
crystallized carhoiiate of aiiuiioiiia 
su'eeceilo, and cuntmues to the end: 
neither water nor oil rises, hut the 
sublimate is turned biowu: the air 
expelled from the appaiatiw is im¬ 
pregnated with a smell of garlic and 
stinkiug lish: wheatkc beat is very iu- 
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tense,the smell is insupportable, ^ic 
matter in tlie rctoit is then dry, black¬ 
ish, and covered with a raised white 
crust, which i ises at length in a lieavy 
vapoiii.aiid attaches il-elf to tlie lower 
pait ot the rctuit. Tin* is iiiiiiiuteot 
aiimioma. It watri he pouied on the 
residumii, it emits a siiiell ot pinsbic 
acid. -Hiinied on an open tire it ox- 
liales the same smell, gives out am¬ 
monia, and leaves one-huiidredtli ot 
its weight ot aerid white aslies, winch 
turn s^iip ol violets gieon, and con- 
tain a small (|iiaiitity ol cirbonate ot 
soda. The aqueous solution, dlMilled 
by a gentle lire, and l■.lIIIell to eluilli- 
tioii, alloids very clear water loaded 
with ainiiioiiia. Ily adding moro 
watei, as the liquor heeaiiie iiispi— 
sated, Foil!Cloy and Vamjiieliii ob¬ 
tained neailv Iwo-tilirds ol the weight 
of the iiiea in carhoiiate of ammonia, 
iinil the lesiduum was not then ex¬ 
hausted ol it. The latter poitioiis, 
however, were more and nioi c coloui cd 
'I'liis ilecoiiipiiHition of an amm.'il ‘itib- 
stance, at the low lie.-jt ot boiling 
water, is veryiemaikable, particul.iily 
with lespect to the eaihonic acid. 
Indeed, it appeals that a very sliglit 
change ot ei|iiiIilM ium is sufficient to 
cause Its coii'-titnent pinieiples to 
pass into the slate of ammonia, .and 
carhomc, priissic, and acetous acids. 
Urea has a singular effect on the 
cr\-tallizatuiii ol some sails. If irm- 
liate ol soda ho dl'^srl1\ed in a solu¬ 
tion of iiiea. It will ciystallize hy 
evapur.atioii, not in eiihes, hut in oc- 
taedra ; muriate ot ammonia, on the 
contrary, tieated in the same way, 
instead* of crystallizing in oetaedra, 
will assume the cubic locni. The 
same ellect is produced, 11 Iresli urine 
he employed. 

TUIIU .\.ITJI. Sf'c Ll/Ai'C .'fcW. 

I'llINtl. Thispxciementituius llyid, 
in its naturiil state, is tiau-paieiit, of 
a vellow' colour, a pcciiliai smell and 
saline taste. Us inuductiuii ns tu 
quantity, and in some measuie qua¬ 
lity, depends on the seasons and the 
peculiar eonstitiitioii pf the indivi¬ 
dual, and is likewise modihed hy 
disease. It is ohserved, that perspi¬ 
ration carries off more or less of the 
fluid, w’hich would else have passed 
off by 111 [lie; so that the protu-ian of 
the lurnicr is attended with u diminu¬ 
tion of the latter. From the alkaline 
smell of uriuc kept for a certala 
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fimo, and otUer cii‘cuiii<;tanceo, it was I 
foitiiorly supposed to lie ;in alkuliiie 
lluid; tint liy its re<ldenin{( papei I 
stained Mue witli lit-nus oi ttie juiee 
of laddi'^hex, it appeals to coiitaiii an 
excess ol acid. Tbe nmncioii'^ rc- 
arclies made eoiiceiiniig uiiiic liave 
given the following as its l•l)Illpol.elll 
parts,—J, watei ; 2, luea; ii, j.hes- 
idinrie arid : 4, 5, 6, 7. i Inisphatcs ni 
lime, nin^iiesia, «nd:v, and ainiiKtiiia ; 
b, y, 10, 11, litliic, I'osaeic. h^i/uie, 
niid enihonie acid; 12, eailxmate nt 
lime; l.'t, It, muiiites nt saii.i ,iiid 
ainmimi.i; ir>, cel.itm , lo aHinineii. 
17, resin; is, svilphni.—.Munate ol 
potash may soinetiiiies he iletetled in 
mine, hv eautioiislj dioppin:' into it 
some tartaiie .lenl ; as iiuiv snl^diate 
of soda, ui ol lime, hv a solmion ol 
inuiiate uf h;ii\tos, which will throw 
dow. sul|»liate ot havvtes to^ietliei 
with its phos|)hate; and these may he 
separated by a sutheieiit ipiantily ol 
inniiatic aeid, winch will tahe up the 
latter—I'nne soon iiiidei noes s^poii- 
taneoiis i-ha>.>;es, o iiieli ,iie more or 
less s))eed> and extensive, aeeo diiip 
to its slate, as well a“ the tenipeialnie 
ol the a 1 . Us smell, when liesh 
made, and healths, i'Si>mewliat lia- 
giant, hilt this ) rei.entl) eoes oil', 
and IS siii-eeeded bj a pefuliai' odour 
teimed urinoiis. As it begins to he 
decomposed, its Miiell is not very 
uiilihe tliiit ot sour milk ; but tins 
soon ilniigcK to a fielid, alkaline 
odour It must be obs>evved, however, 
that till pcnline, aspaingus, and manv 
other vegetabk' suhstanees, taken as 
medicine, oi used as fund, have aveiy 
puvverliil eliert on the smell ol tin' 
urine. Its ten leney to piitrelaeluin 
dejieiids almost wholly on the qnan- 
tity ot gelatin and allmiiien it con- 
tnnis; in many eases, wheic tliese 
are ahniidaiit. it comes on very (|nirklv 
Indeed. The changes piodneod in 
uinie hy disease are eoiisi4lerable, 
and ot iiiiportuncc to be known. It 
IS ol a led colour, small in quantity, 
and peeubarlv acrid, in inllainniatofy 
diseases ; hut dc]M)Hts no sediment on 
standing, ('oiiosive inuiiate ul iner- 
rnrythiow's down from it a copious 
piecipitute. Towaul the terniiiiatioii 
ol such diseases, it becomes more 
abimd'int, and deposits a copious 
pink-culoured sediiiient, consisting of 
rosaeir acid, with a little phosphate 
ol lisie and uric acid. In jaundice it 
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contains a deep yellow •colouring 
matter, capable ot staining linen. 
Miiiiatio acid rendeis ir green, and 
this indicates the pies 4 »ii<-e of bile 
Simietimes, too according to Four- 
croy and Vaiiqncliii, il contains a 
substance ana'ogous to the \eIlow' 
acid, which ihev lormed by tin’ ivetion 
of nitiic acid on mnsciilai tibie.—In 
hysteiical alfections it is cop. oils, 
limpid, and coloncicss, containing 
much salt, but scaii’cly aiiv iiien or 
uelatm. In dropsv lh<‘ mine is gene- 
I ally loaded w-lh albiinieii, iio as to 
'’I'come milky, oi even coagulate by 
heat, Ol on the addition of acids. In 
diopsv from diseased liver, howevoi, 
no allMimcii is ]>ie>ent; hut the urine 
is siMiilv, high coloured, and deposits 
(he piiik'Coloiiied sediment. In dys- 
pf'psy, or indigestion, the mine 
ahouiids in gelatin, and putielies 
likpidly. In rickets the uiine contains 
a great deal of a calcareous salt, whit li 
has been supposed to be pliosphato 
ol lime, but, according to Uniiiionniie, 
it IS the oxalate.—Some instance'' aie 
mentioned, in vvliicb lemales have 
voided urine of a milkv appearance, 
■and eontaming a eertaiii porlion of 
the e.iseoiH pait oi imlk. itiit among 
the most lenriikahle alterations of 
UMiic IS that in the diabetes, when 
the urine is sometimes so loaded with 
silt! ir, as to he capable ol being ler 
menti’d into a vinous liquor, lipvvaids 
ol oiH'^twelftb ol its weight ot sug.ar 
was extracted from some diabetic 
urine l>y CruiksbaiiVc, which was 
at the rate of twenty-nine ounces 
troy a day iroin one patient. In this 
disease, however, the urine, though 
alvvavs in very large quantity, is 
sometimes not sweet, hut insipid. 
The nrinc ot some animal*, examined 
by Fouierov, Vauquelin, and lloiielle, 
jmi. appear.^ to diller from that of 
man in wanting tlie phosphor.c and 
lithic acids, and eoiitaiiiing the hen- 
zoir. 'L'hatol the horse, according to 
the former two, consists ot benzoate 
ol soda 'U24, carbonate ot lime UII, 
carbonate of soda •IXiS, nmiiato of 
potash '009, uiea ‘00/, watei aijd 
mucilage ‘940. Ciiese, however, ob¬ 
serves, that the proportion of I on 
zoatc of .soda varies greatl/, «o tliat 
sometimes seaieolv any can he found. 
Notwithstanding the assert ions of 
these chemist*, that the urine of the 
horse contains no phosphoric aeid. 
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diiiihri't aflirnis (Iiat ]>Iiosphoni<< may | 
lie made Iniiu it. That ot the cow", 
uecoidiiij!: to Itoiielle, eontaiin oav- 
hojiati’, muriate ol 

liotn->!i, lieiiKiUi; ai i'i, am) iiiea: tliat 

Ot llie ' diileieil fioiii it iii 

an'oidui? no l:eii7oi(; aeul; tliat ol 
till* i.ililiit, aecoiiliii^ to ^'nm]llelll^ 
contains the i‘»iiioiiiiU>it ol lime, majif- 
ueMii, ami |)otii»h, ‘'Ul|ih'ile‘. ol jiolash 
. 10(1 lime, muriate ot pot;i*>h, urea, 
|>el:itiii, ami *>iil|iliiii. All t)ie*.e ap¬ 
pear to contain ^ome tree alkali, a>! 
tlie'-liiiii ot violel'i };ieeii. In 

the mine ol doiiie-lie hiwN. l''oui- 
noyanil Vaininelin liiinid lithie aei.l. 
—riiiiehti'* lieeii einploveil lor niiilcine 
pho'iptioru", vol.ilile .ilkiili, and sal 
Miiiiiioiiiac; iiiotihU to the |iio(luc«‘o| 
Jiitie-heds; and it is \eiy nseliil ill a 
putii'l state ini' Seoul in^^ ^vOllMel1•>, 

LIUNAliY t’AlA'r'LI. A true 
explanation ol the iiatine of iiiinai\ 
calculi u as quite iiii]iosMlile hetuie 
t'heiiiistrv had made coiisidcraMe iiio- 
Itress, and Dip inethoii ol anah-is 
li:id advanced a ^reaC w.in towaids 
perfection ; and, as vmII appeal mtlu* 
eoinse ot this nitiele. all the ^.l1ll.llde 
kiiutriedite oliieh now exi«U ii|Oii 
tins suhiect !■>, m lealitv, ttie linit of 
model n iiivestmations. It is, to he ic- 
i;retted, liowe'.er, that oiii mlornia- 
tioii, on ni.'iny points. Is lar Ironi heiii;r 
settled Ol i-oiiiplete, as any iuipai I ml 
and jiiduioii- leadei iii.i\ soon con¬ 
vince himsell, t’lV a lefeienee to the 
able and seieiitinc views latelv taken 
by J>r, I’lout, ot n.uioxis qiipsiioiis rp- 
lat.i\e to the ioiuiation ot iriaM'l and 
ealnili, and the treatment; of sm-h 
cases in all Iheii varieties. JVleeha- 
iiieal deposites Iroiii tlie urine are 
divided by i)r. I’loul into thice 
classes:—1st. Piih'ei'iilent, or amor- 
plious scdimeiitii. 2iid. ('rystalline 
sediments, usually denominated /jra- 
\el. 3d. Sidid euiicietions, or cal¬ 
culi, loimed hy the uimtie^Mtion of 
these sedimeuta. PiiUei nleiit, or 
aiiiorplioiis sediments, are descrihed by 
l>i. 1*1 oil' as almost always eMstimr 
in a state of solution in the urine he- 
iore it is dispiiari;ed, ami even atter- 
tViirds, until it hpcins to cool, when 
I beY are deposited m the «latp ot a 
tine puwdpi, the pailid's ef \\ hieh flu 
not appear to he ci yst.illiiie Their o- 
lonr 18, lor the most part, brown or 
yellow, and «eiier.iUy speakinif, they 
consist ol two species of neutral sas 
liGo 


line rompotinds ; rix., the litbates of 
aminuina, soda, and lime,tillered more 
Ol less with the eoluiiriiijr piiriciplc of 
the urine, and with the piiipui'ates of 
the same liases, and ponstitntin^ what 
aie usually dPiioiiiiiiated pink aikl 
Intelitioiis scdimeiils ; and secondly, 
tlie eaithy phosphates, naiiiely, the 
phosphate of lime, and the treble 
|ihos)diate ot mniriieida and ammonia, 
eoiistitiitiiij;. for the most pint,scdi- 
meiits nearly white. Tlie two spe- 
»les ot sedmients arc frequently mixed 
toirethei, though the lithatea generally 
prevail. Crystalline sediments or 
I'lave] aie commonly voided in the 
li'i'iii of niiiiiite angular ifiaiiiH, or 
•■nst.iU, eoniposeil, 1st, ol lithir acid, 
tieaily pine ; 2nd, ot triple phosphate 
ol luagiiesi.i and aminoiiia . and 3d, 
id ox.iliite of lime. Theciys^ils o| 
lithie acid, whii'li are hy lai the must 
(reqtient, aie al\i ays moie or less of 
red cidi'iii. It is liirthei* leiiiarked 
*■)' l)i, 1*1 (Hit, that these dillerent va- 
iieties ol crystalline Jeposites arc 
iicvei \oided togetlioi* though they 
not millequeiitly occur with amor- 
phoiis sediments. Solid ioneietioiis, 
01 in inary calculi, arising frorii tlie 
piei ipitatioii and i-onsulidation of the 
iiiinar\ sediments, may ho formed in 
any ot the cavities to which the urine 
has .access ; mid hence they aie met 
wilii ill llic kidneys, ureteiM, Idadder, 
and iiiethia. Their various appear- 
Riices and chemical propeitie.s will be 
pvp.scntly descrihed. Most of them 
are believed to be oiigiiially produced 
in tlie kidneys, from whicii they alter- 
w’ardH descend with the mine. To 
th.s i.l.iremenr. however, the eases in 
which eaieiili are formed upon foreign 
hollies, iiitiudupod into the Madder, 
are maiiilest cvreptioiis. In the ecii- 
ti e of (iriiini'y ruleuli, hiillets, splintei s 
ol hone, pieces of liougies, and wood, 
pins, needles, nuts, gtc. are Ire- 
(liieiitly o1.*-ei ved ; and it would ap¬ 
pear that a very uiiniite siilistanec is 
eapnhie ol hei'omi g a iiiicleiis: a 
me!e clot of blood, ol a little hit of 
cliatl. If not soon '’ouled, lieiiig sulli- 
cioiit to lead to the loiinitioii ot a 
s'oiic III the Idadder. Tin* 1 thic 'u id 
i'scll is a eoiumon iiiiclriis, even 
where tlu* wliide i .ilcul is d ii| the 
‘■aiiK* iiinteiial. It wmi d a: pe r then, 
lh.at Sdicele tirsl di-a-i.ieieci tlie iia- 
tnvp of those iiiiiiary calculi which 
cunaidt of lithie acid| but that Dr. 

X* 
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Wollaston first ascertained tUe nature 
uf serei'dl other kind's, some ol wliieti 
have also been described at a later 
peiiod by Foureio/ and Vauqiieliii. 
On the wliole, llieve aie live ‘■peeies 
ol eoiieretioiis, uheie ilieime.il pio- 
peities weie tii'ot pointed out by l>i. 
Wollaston, anil no less than funi be* 
lon^ to the urinary orj<:ins. 'I'liese 
are, 1st. (Jouty eoneieiions ; the 
fiiMlde caleiiliis ; 3Jly, the miillieiry 
caleulus ; 4thlv, tJie culeiilus o‘ the 
prostate frlaml; ijtlil>,the eystic oxide 
diseoreied in 18I(t. 

1. Llthie acid calenlu>s.—Hr. ?*roiil 
bclievi'M, that at liMst Tuo-lliird<- oi 
the whole niinibei ofe.ilciili orii'm.ite 
lioin litliie aeid ; foi as it bnins bv 
far the most loniinon nuelens loiind 
wliieh other imIcuVius lu.itlei is 'Uib* 
seqinyitly dei>o>,itc‘d, il sneli iitiL-lei )i:id 
nut noen lorined and detameil. two 
persons at lea^t out oi tlin'e, who 
suIFt il mil stone, would neM*r have 
been 1 1 outlied with the disnider. Li- 
rhii- acid loruis a hard inuduiuns eon- 
cietion, ot a'yellowisb or blown oo- 
lour, similar to tiiat ol avoo.1 of Aa- 
lioiis »liades. AeeordiM}^ to prolesxor 
JVliiir>i), rail nil ol llns kind are in 
tine e1o?e layers, tihrons, ui ladiatud, 
and f'ener.illv -niuolb on their sui- 
lace, thoiip-h -onietiine'i a little loii^h. 
Tliey ,aie i ither hiillle, iiinl have a 
speciln- ^laMly varyiii}; from l'27ii To 
IvHi. but usually above l\iO(i. One 
]>art of litbic arid is said to dissolve 
ill 1720 paits of eold water, and this 
solution turns vegetable blues tn a 
red eulour. When it has been dis¬ 
solved III boiling water, small yellow* 
ish enstals are deposited as the fluid 
beeoines eold. Lllliio acid in c.’ilculi 
blai'ken, but aie not melted by tlic 
blow-pipe, emitting a peculiar animal 
sipell, and graduiillv evaporating, 
until a small quantity of white ash 
reiiiaiiis, which is alkaline. Jly dis¬ 
tillation they vicld annnonia and 
prussic acid. They are soluble in the 
cold ill a solution of pure potassa or 
soda: from the solution, a preci¬ 
pitate of a fine white powder is 
thrown down by the acid. Lime water 
likewise dissolves them, hut more 
sparingly. According to Schcele they 
remain unchanged in solutions of the 
alkaline caiboiiates, a statement 
which agrees with that of Dr. Prout, 
who accounts for the effect said to 
])e produced bj tbe alkaliiut carbon* 


afes upon calculi in the iiladder, by 
their pjopertyot dissolving the lithate 
Ol aiiiinoina. Th-v •ire imf miicli 
acted upon bv aijiiuonia. TIii'a are 
not soluble eilliei in the niiiii.itic or 
sulpliiiin 111 111, lii.iii:;li they :iie mi in 
the iiitiif wlieii assisted by heat, .iiiil 
the lesulne ol Ibe solution, when eia- 
poiafed 111 ilrviiesi, assumes a I'c- 
niaik.ililv bright pink colour, which 
di*fi|ipe!irs on adding either an ai id 
or an .ilkiili. In ni.iny ol these eal- 
eiili.tbe litliic ami is iieailv puie; 
III otheis llicie is an inteiniiYtiiie of 
otliiM iiigiedicnt-, p.iiticnl.iily ot 
phosphate ot liiiie. and phosphate oi 
.iiiiiiioiii.i and niii|''iiesia, •'ind in a1- 
niiist ,iU ot IhiMsi theie is a pnittoii of 
aiiiiii.il iii.iltei, winch occ.'isioiis the 
smell when they are biiint, .iiid tlie 
loss 111 their .inalycis. A vie.ot quan¬ 
tity ol uiic aeid is fnrined in gouty 
I'lnisiitiitioMs, and deposited in tlie 
limits or soft ]iaits ni the state of 
litii.ite ol amnionia. Hii Kveiaid 
Home removed a tumor, weiitliing 
foul ounces, iioin the lieel ot a geii- 
llciiiAn, a maityi to the coiit; and 
wlieii aiiaivsed Iiv protessoi Itcande, 
it was toun 1 to be piincipally cuiii- 
pused of line .icid. 

2. Litliate ot ammonia calculus, ac 
coidiiig to Dr. Pi’oiit, is gcneially of 
tiie colour ol clay. Us surtace is 
sometimes smnotli, sometiiaes tubei- 
ciihiteil. It is composed of eoiicen- 
tric l,i\eis, and its fracture leseinlilea 
that of eompact limestone. It is ge¬ 
net ally of small size, and rather jii- 
comiiioii; but the lithate of ammonia 
\eiy fieqnently occurs iniYeil with 
lithic acid, foiining a mixed variety 
of c.ib;iilus. Under the flame of the 
blow pipe it usually ilecrepitates 
stiongK. It is much more soluble iii 
water than the Iithic acid calcnlus, 
and always gives off a Ktroiig smell 
of ammonia on being he.ited Avith 
eaustic potanli. The lithate of am 
inoiiia is also readily soluble in the 
alkaline suhcarboiiatcs, which pure 
lithic acid is not. 

3. Done earth pliosphate of lime 
calculus.—^'I'he pre.senee of the phos¬ 
phate ot lime i'l urinary calculi had 
been mentioned by BLM'gmann and 
others, Avhen Dr. Wollaston hvst as¬ 
certained that some calculi are en¬ 
tirely composed of it. From the in 
▼vstigatioii of Dr. Wollaston, it ap- 
paara that this lubstance sometlmesj 



URI 


tliAUffh rarr]y, composes the entire 
ealculus ; bdt that in .•'ciioral it i> 
mixed with other iii^iedieiits, paiti- 
Giilaily with line arid and piionphate 
of iiia^'nesia .iiid aininiinia. In the 
(list rase, the is deseribed as 

lioifiR of a pale brown rolniir, aiul so 
einooTli ns to appear polished. When 
sawn throiiph, it is found very repu- 
L'lrly laiiiiiiated, and the laminii*, in 
geiieral, ailhtM'es so slifrhtly to each 
other, as to sepaiate with ease into 
coiicentrie eiusts. It (lissol\eH eii- 
tiielv, thouith sliiwlv, in iiiiinntie nr 
ritiie aeid. Kxposed to the llaiiie of 
the Idow-pipc, it IS at Inst sill'll!ly 
cliaried, but soon lieeonios pertertly 
while, letauiiu^ its lot in until inged 
with the utmost heat fiom a coui- 
nioii blow-pipe, when it may he roin- 
pletoly lused. It appears to be iiioic 
fusible than the phosphate of lime 
wliieh fniins the basis of liono, a eir- 
eiimstaiiee which Dr. W'ldlaston as- 
erihes to the latter cuiitaiiiiiig a 
larger qiiantitv of lime. 

4. Tii]vle phosphate of magnesia 
and amniiinia calculus.—The exist¬ 
ence ot this ealeiilus in (he intestines 
of aiiiuials was hist pointed out h'- 
Fouicroy, hut its being a constituent 
pait ol some uriiiaiy caleuli of the 
human «iih|ecf, was oiigiiially disco- 
veied by J)r. Wollaston. >\ccoi'diiii' 
to Dr. Pi out, this species of calculus 
is a1wa\s nearly ndiite ; its siirlare is 
cnniinonly uneven, and covered witli 
niiiinte shining crystals. Its texture 
is not laminated', and it is easily 
broken and reduced to powder. In 
ome raie instances, how'evei, it is 
bard and roinpact, and when liiokcii, 
exhibits a crystalline textuie, and is 
more or less tiatisparent. Caleuli, 
eoiiiposed entirely td the phosjiliate 
of magnesia and aiiurumia, are iiir" ; 
hut specimens in which llicy consti¬ 
tute tlic predoiuiiiaut ingredient are 
by no means uuconunon. When the 
biow-pipe is applied, an aininoiiiacal 
smell is perceived, the Iragnieiit dl- 
miiiislies in size, and if the heat be 
stioiigly urged, it absolutely iiiidcr- 
oes an impel feet fusion, being rc- 
iioed to the .state of phos|ihate of 
magnesia. Dr. Wollaston desciibea 
the lonii of tlie crystals of this s.t11 as 
being a slioit trilateial prism, haring 
one angle, a light angle, and the 
other two equal, Ici minated by a py¬ 
ramid of three or six sides. These 
507 


crystals, as Dr. Mareet has explained, 
are but very sparingly soluble in 
water, but very leadily in mo.st. if 
not all, the ands: and on pree pita- 
tion, they resume the crystalline lorm, 
I'roni the solution of these crystals in 
niuiiatic acid, sal ummoinnc may be 
obtained by sublimation. Soliitiim of 
caustic alkali disengages ammonia 
fiom the tiiple salt, the alkali com- 
biiiii^ with a portion of the ptio*.- 
pljoric acid. 

Fusible ralriiliis.—Mr. Tennant 
first discovered that this substance 
w’as dilferejit lioin the lithic acid, and 
that when urged by the blow-pipe, 
instead of being neaily consumed, a 
large pait of it niplted into a white 
vitieons globule. Tlie nature ol the 
fusible calculus w'as aftciwnids more 
fully investigated and explained by 
Dr. Wollaston. According to the ex¬ 
cellent desciiptioii lately giien of this 
calculus by Dr. Marcet, it is rom- 
niiiidy whiter, and more triable, tlian 
any other species. It siometimcs re¬ 
sembles a mass of chalk, I{'n^illg a 
w lute dust on the fingers, and sepa¬ 
rates easily into layers or t.iuiiii;e ; 
the interstices of which arc ol'cii 
studded with sparkling crystals of 
the tuple phosphate. At othci times 
lit appears in the form of a spongy 
ami very (liable whitish mass, in 
I wliich the laiiiinateti structure is not 
I obvious. (;alruli of this kind oltcn 
ari|iiircd a very large size, and they 
aie a|t to mould themselves in tbo 
coiiti acted cavity of the Madder, as¬ 
suming a peculiaiity of (oriii which 
Dr. Maicet has never ohsened in any 
of the other .species of calculi, and 
w'hich consists in the stone, teimin- 
ating at its bro.xder end in a kind of 
peduncle corresponding to the neck 
of the bladder. The I'beinical crim- 
position of the fiisihle caleulns is a 
mixture of the triple phosphate of 
magnesia and ammonia, and of the 
phosohatc of lime. Those two salts, 
w'hicli, wlicn sepal ate, are infusihle, 
or neaily so, wlien mixed together 
ann urged by the blow-pipe, ea ily 
run into a vitreous glohiile. Tlie 
composition of this substance, says 
Di. Maicet, may be shoivn in various 
ways: thus, if it be pulverized, and 
acetic arid ponied upon it, the triple 
civstals will he readily dissolved, 
while the phosphate of lime will 
scarcely t>e acted upon ; after which. 
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the muriatic ncid will readily dissolve 
the latter pnunphate, leaving a small 
ri'S'Unr roiisistiiig of litiiic ai-id, a 
portion of wliii'li is always found 
mixed with Hie fusible caleulus. It 
is also leinarked by J)i. !llnrei-t, tliat 
many of the calculi which town loiind 
extraneous bodies in the bladder, .'le 
ol the fusible kind ; and the caleiiUis 
matter sometimes deposited between 
the prepuce and glands, is loutid to 
be ot the same iiatiire. ' 

6. Mulbeiry cakulus, or oxalate 
of lime, IS mostly of a dark blown j 
colour, its inteiior bems: often giey. 
Its Mirface is iisijail\ iincven, pre¬ 
senting liibeicles nioie or le*<s pioini- 
neiit, fieqnently loundcd, soiiu’tinies 
pointed, and eitliei rough or polished. 
It IS very bard, dithcult to saw, and 
appei^rg to coii$i'<t of sueeessive iiii- 
ri|ual layeis; excepting llu* few stones 
wiiicb contain a propoitioii of silica, 
it is tile heaviest ol tiie iiiinary con- 
cietions. Tliongli this calculus has 
been named muibctn. fioin its le- 
seii:l iaiice tii tliat liiiit, yet, as Hi. 
M ircet I 1 .IS observed, tliere aie many 
coMcielioiis ol tills ela«s wliicli, la'i 
liniii h.i\iiig the inulbeiiy appeai- 
aiice, me leiiiarkably soiooth and 
ji.-ile <00111 I'll. According to Jlr. 
lil.iii'le, pel sons who have sonled 
tills spcfii'^ of calculus aie much less 
li.ilile to a let mil ot the complaint 
til III iittiei patients who disclinige 
liiliic o.ib iiii. U'itli roganl to clie- 
niiciil ch .11 Acters. says professor JMiir 
lay, it |H less alfected liy the applica¬ 
tion Ilf the usual reagents than any 
Ollier c.ileiiliis. The puie alkaline 
solutions li.ive no elloet upon it, and 
the acids dissnlvc it with great diffi¬ 
culty. Wlicii it is reiluced, however, 
to tine powdei, huth munatic and 
iiiti.ic acids dissolve it slowlv. The 
solutions of the alkaline caibunates 
decompose it, as Fourcroy and Vaii- 
i|ueliii have obseived, and this .alTonls 
iis the easiest method of analyzing it. 
The eulciilus, in powder, being di¬ 
gested III the solution, caibonatc of 
lime is soon foriiieil, whirh roinaiiis 
ini>olulile, and is easily distinguished 
by the ellei vesccnce produerd by tlic 
aildition of weak aeclie. acil, while 
tlicie is olitaiiied in solution the eom- 
poiiiid of oxalic arid with tiie alkali 
ot the alkaline cariionate. From this 
the oxalic acid may be precipitated 
by the acetate of lead of barvtes, and 


this oxalate thus formed, may be af 
terwards decoinpoied by eulpliune 
acil. AiioTher inetlmd of analysing 
this e.alculiiH is, by exposure to heat 
its and i& deciMiipi'scd, and by lai-iiig 
Uie lie.it siilbciently, pure lime is ob¬ 
tained, amounting to about a thiid of 
thcweisihtol the calculus, A< cord¬ 
ing to i'oiueioy and Vauqueliii, the 
oxalate ol lime caleiiliis coiituiiis 
more animal matter than any otIuM'. 
This animal niattei appealed to tliein 
to he a iiiixlun* of all>uintMi and uiea. 
The rompoMlioii ot a c.ileulus ol this 
species, aiiaU'.ed by .Mr. Ilvaiide,was 
oxal.itc ol lime (i.'i »inms. urn: amd 
Itjgi.nns, phospliati*ol lime lf>giaii 
animal iii<itlei' 4 giains. 

7. Tlic <‘ystic oxide calculus is small 

and very lare. It w’as dcsciibed by 
J)i, Wollaston (Flu 1. Ti.ins. foi ISIO), 
In external appeal .nice it bears a 
greater lesemblaiice to the tiiple 
phosphate of magne-iu than .my other 
soil of calculus ; however, it is more 
compact, and does not consist of dis- 
tincL laininn, but appeals as one mass 
rniitusodiy ciy«talHzed througboiit its 
snbstaiiee. 11 has a yellowish seiiii- 
tianspaieiicy, and a peculiar glisten¬ 
ing lustre, irnclci the blow-pipe it 
gi\es a .singular foetid smell, (|ude 
dilferent from that ot litiiic acid, or 
the sineli of prussic acid. In coiise- 
qiienrc of the icadincss with which 
this species of calculus iiiiitC!i both 
with acidu anil alkalies, in coiuninn 
with other oxides, and tlic fact ol its 
also containing oxygen (as is piororl 
by the formal ion of earlmiiic acid liy 
distillation), Dr. Wollaston named it 
an oxide, and the tciin cystic wai 
added fiom its haiiiig been originally 
found only in the blaiMer in tw’o 
examples. Dr. .^laiect, howevei, has 
suliseipiently met with no less than 
ihice ni't.'iiices of ealnili fnrineil of 
cystic oxide, all of which wcic oiigi 
nally of venal oiigin. 

8. AUernatiiig calculus. Lithiestiata 
frequently aUcinalc with layers of 
oxalate of lime, or with tiie phos¬ 
phates. Sonietiiiics, also, the inul- 
ben y alternates with the phosphates, 
and ill a few instances, thiee, or even 
four species of calculi, occur in the 
s.uiie stone, disposed in distinrt cnii- 
eenti ic lamiiir. On the comparative 
frequency of these, and other varieties 
of calculi. Dr. Proiit’a work containa 
valuable infotntation. 



URI 


9. Componml calculi, witli llipir iii- 
gicrliciith iiitimatply —Umlpr 

tliis title l)i. AiaicPt coiupicliCiKls 
ceit.iiii ralniii wliioli linvi* no I'liai.n'- 
teriitic ti'-iliirc bv wlm'li Tbev ran be 
coiisiilerpfl as ili'-linrtly l.eKftipin^ to 
Jiiiy ot tlic otlici i-laM'Ps. I ic olisorvcs. 
Hi*it they may sniiiotmu’s be I’ecng- 
iiiZ'vl l»\ tlieiP more or less iiiegiilai 
listiiie, aii'l their less (Ictermiiiale eo- 
loin ; by I lieu’ being less distinetly, il 
at all, divisible into strata, and by 
their often possessing -i eoii-nleiable 
baldness I’y elieinieal aiialy''is con¬ 
fused icsiiUs are ol'Tanied. See 
401/ on th' t'/u’niira/ ‘Hnl Mrifiri'' 
IJistoi 1 / fif i'll (rufous l)i sur.lt rs, ji ')*.). 

I't. ('.ilculi 1)1 the pi osl.ite gl.iiid.— 
Tlie roiii|io-itii)n of tliOsp eali'idi is 
said to ha\e been tii-t e':]dain''d by 
i>i. W'olla-.ion—(see I’liil.'rrans. for 
1797). They all comi-t ol phiiHpbate 
ot lime, tlie e.iilh not being redun¬ 
dant, as in tnni >s Their s.xe ^arles 
from that of .i pin's head to that ot a 
ba/el-iint. ’J’beii foim is inoie or leis 
spheroidal, and they ai e of a yollow- 
isb hituvii e,olivnr. roni evoy has de- 
ser bed a specie;, ol uniiary call ulus 
ivlnch is cli!iiactPris‘‘d hy^ its heine 
eoiiiposed ol the nrate, oi Id hate of 
ammonia. Dr. Wollaston, ,tlc. t>i.iiulc, 
and l>i. ^laicct, did not, liowe'.ci, 
saiisl.icloiF'v asecrt.iiii the inesence 
ot this siihsi.iMci' III any of the con- 
rrctioiis wlncli they examined ; as 
also urea .ind the ti iple pliosphat >, 
both ol wbicli alfo'd aiinnoniii, aie 
freipieiitlv ])ievent in litldc ral- 
euli • it is eonjeelnred tb,it these cir¬ 
cumstances III.IV h.iv,‘ given lise to 
the analytical rcsiilt.s from ivliicli the 
exHtenci* ot iir ite of aiiiiiionia b.i' 
biieii infericil. The iece.it investiga¬ 
tion ot Dr. I’jout, boa ever, tetid^ to 
cvtablisfi the reality ol tlie lirbate of 
ammoiiia ealeiilns. Dr. Jllarcet has 
iii-‘t ivith two specimens ut nrmaiy 
ealciili, entirely dilfereiit from any 
Avlncli have hitherto been iiotiecd. 
One of tliese he proposes to name 
x.intbic oxide, fiom^rtvSoj,yellow, be¬ 
cause one of the most characteristic 
pioperlies is that ot forming a lemoii- 
e.ilinir conipouml, when aelcil upon 
by riiti ic acid. The cliciiiieal projnn- 
ties ol the other now calnilns men¬ 
tioned by l>r. Mareet, correspond to 
tbo-e of iibrino, and lie thereloie Bug- 
gests the propriety of distingiiishing 
it by the term fibrinous. For a par¬ 


ticular de.seriptiiia of those new .suli- 
stanres, we must refer to this gentle¬ 
man’s ossa\. 

11. 1 .irhonate of lime ealciilus. 
Tills ■iubst.ince is not eiiumeiated by 
T)i. .Harcet, os eiitciiii'-; into the com¬ 
position n( uiiii.li> calculi, lint ac- 
coidiiiglo j\lr It Smith, Iheieean be 
no di'iibt ol the fact. Dr. W II. Inl- 
hv, of Clitton, s,’|^s he ilefocted itdeef- 
dedlv ill foni instances A notice of 
it will be loiind in .Ali. Tillorli's .Imii- 
ii.il*loi 1817, Viil XLIX. p. Ill 

the aei-ount of a rniiniis caltnlus, 
iliscovcrcd by ti, .11. Jtiiironghv of 
t'lillon, li’>‘ iinrlctis di uhicli is a 
e.mmioii nndci, an inch and a hilf 
long a.id om* bioad. Since the pnh'i- 
catimi ol that papei, (eeidiiiiics .Dr. 
Sindh), .^Ir. II Snl!^, of Wivelscomhe, 
sent me three o hllv-shaped ealeiili 
M’hieh he le'uoved liom .a ladp toge- 
thei wilii lifteen |U'a-vi,,ed ones pte- 
vioush voi'ied by the nvethia. avliieh 
are eiitiicly c.'iihonute of lime held to¬ 
gether by ainriial ninciiB. 

Whoever has ocea-ynn to «tudy the 
cheiuieal propeitiev of the mini', 
says Doetor ISlarcet, will leaiii, tli.u 
if any alkali (a few chops of am- 
moiiM tor instiiurej he added to le- 
cent mine, a wliile cbmd apjiecis, 
a ml a s ■ liment, I'nnsisting ot ]ihns- 
phale of lime, witli some .immoni.icii- 
iiingiiesMi, phosph.ite, sntisides mi the 
pio|i(iition ol alioul two giains ot the 
preoipit.ate to .alioiit tour ounces of 
mine, idme-watci produces a jireci- 
pitate of .1 similar kind, which is slill 
iiioie copious; for tin* lime, in coin- 
hinmg M’ltli the excess of phosplnnie, 
and peili.ips also of hactic aeid, nut 
only pieeipitalos the phwspli.ate of 
lime which these .ici'Is held in solu¬ 
tion, hot it dc'cmniioses tlie other plios- 
jihates, thus generating an ailditioiial 
qiiaiitity ol the plm-phate nl bine, 
winch is also rtepo'-Ued. If on tlie 
eontrary', (oliser\e.s the same aullior) 
a small (|iiantlty of any acid, either 
tliu phoaphorie, the innriatie, oi in¬ 
deed even eonimon vinegar, lie added 
to recent liealthy urine, and the mix¬ 
ture be allowed to stand for one or 
two day-, small, reddi-h erysta lino 
paitielefi of litliic arid will be gradu¬ 
ally deposited on tin' inner suilace of 
tbe vessel. It is on these two general 
facts that our principles of cliemieal 
treatment ultimately rest. Whenever 
the lithic accretion predominittes, tho 
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nlValios n.rr* tlio approy^riiitp rPtnoriies, tlio inciva^o of Mi<* ralnilin, as Htlio- 
jijiil Tin* a<-i(ls, pjiilifiilail\ thi* innrm- tmiiv -till l»i* ncrrxs-ai y ? 'I'lio 

lie. :ii(' tln‘ a;ri'tit'‘ to In'U'^oitO'l to reasons lor pci^pvciiiij' in the aim of 
u lien I "i‘ iiiens Ml iiiiieii(“'i.iii siiil s coiieelini; sin\ | aitienlnr staio ot tlic 
|iie\. mI ill till' 'I lie alUaln's Mtteiii, ami iiiinaiy seeielioii, on 
tiil.eii ii’tn till' si I mtit'h I ei l.'ii 1\ le.ieii vlnrli stal e the nn rease of a e.iieiilua 
(lie uiiiiaiy pas-afies thioniili Hie me- tli’iiniils, me v''i\ iirijmifmil ; for it is 
diiiin el tlii* eiii‘;il.ition , anti it is aNn Iniiinl, that thon'*li nie<lieiiies mav he 
s'io'n.''Iy siispceteil tli.il the aeiils finite iiieapa)>h' ol dissolvntjj a ealeu* 
liici-wise til) so, lliDiij'li tills eiiMiiii- l’'s, t!ieyii!ie\e a frie.it ileal ot tlic 
.st.L.iee is still :i i|iiestion. riiloitii- ihstiess aiiil KnfTeiiinTi a]l[lalentl^ the 
iialelv the f|iiaiili1\ oi eillier al^'ilies elloet ol the ili.ithelle itsell, ami af- 
<11 .ii'iils nhirli thus iiiiM's ’.ifh the loiil sm-h ease ili.it the o(ieialii)n may 
Tiniie is SI) siiiall, tliiit no ■ni|)iess|o)| he |ios|iKineil until the iiealHi is ini. 
is ni.iile nioii e il.'iili ol niiifrniln(l>', ]iii*\eil , oi in iiMrv olfl sniiiect, he 
'I'l.e eynei Ifiiee ol Hi Al.iii'et, l)i, ilisjiei.seil \mHi alh fetin'r. '(’he aiia 
Ihnnr, .inii olheis, I.oui'm'i ii.is is .also ot lii/Ji iinpoilanec, wilii the 
rle:ul\ a-i iMt.iiiiefl ll,.u sneh nieili- vi \v ol |ire\entiiifr ielapses. As the 
eines "'le olten I a! ill |o ol cheeKirif a litliii .leid iliathrsis seems to lie ran- 


leinleut'V to the Im nialio'i ol stuue^ 
ami sinnetiini's ol hi .ii(>iii;; on a raleii- 
tiiiis ^'jiosite ile|<en<iiiii n|'Oii the a 1 - 
teieil sieTe ol the s»sli m. Imleed J>r. 
Alaieer exjiie'ses h > (le< nle i ii|iii)ioii, 
lh.it e^en s |iji|iosiiifr not .m atnni oi 
alkali Ol ,ilmI eve> leaihed tin* til.ul- 

tier, st |i it u oSi,hl noi tie uinea-onalile 
to eKi oet, tiiattliose leineilies mas le- 
speilneh jiiMilnee the ilesned elian- 
fjes ilniinfr the Hist s|naes ol .issmn 
l.ition,—in one c.ise h\ iieiitiali/iiifr 
nil) ii.nil..il e\ressoi iitiil in the )iii- 
ina' M.e , .imt in the otlin, hv i iiock- 
iiie .1 ti'mlem\ to .lik.ilesf eiiee. or 
oil)‘I vise ilistni liiiifr those alliiiilies 
nliieli 111 the 'lil'si i|nent inoeesseg ol 
as-innl.itioii ,mii| seeietioii ifi\t' Use to 
1 'h nii'iis .illefiniiis. W'lieii iniiii.itie 
mid Is ]iicseiihed, lioni live to twen¬ 
ty-hie fliops .ly );e fri\eii two oi 
tliieo times a-da), fliliited witli a sn|. 
fieo’iit (|iiaiititv lit n.itei. Tin* I’ost 
\i av ol lakiii:' Ihe .alkalies ii h\ 
flnnki'iir Mid.i watei as a eommiMilie- 
\ei.iee It is asseiled, lio\M‘verj on 
the aiiilioiil) oi Sir <•. IHane, that 
n h'‘ii the alkalies aie iim limed isitli 
mtiie acid, as in t'.e oidliiaiv saline 
dranirht, the\ .ilso h.avc tlie effeet ol 
dejiusiiif; tlie inineot its neiii ]>roper- 

ties. l)i. iMaieet, nifh e^eiy iippear- 
aiii e of |iioliahilit\, refeis toeail'O- 
iiieaeid ilsi It liming no soluMil ]io\\er, 
n’l.l he does not e\eii adopt Mt. 
I’lai’de's opinion. Hint Ihisaeid passes 
into the mine \ilieii patients dunk 
fluids ini|iieg;iate<l with it. flu*' it 
inny he iii<|iined. It no known iiiteiiinl 
ini'fllfiiic will dissolve a stone aiiradv 
lot me' . aliat is the good of nieiel) 
sltciiug tlie diathesis, and checking 
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(‘•'ined ni the piodintion of ahoul 
tuo-thiiil» id Hie nhole ininitieT nl the 
III 111.11 V ealeiili, Hie n.i lectioii ot it 
lias heeii a ehiei uini amoiip^t modeln 
jnactilioiieis. I'ni tki'^ impose 
gemiie, whose expi i iiiieiits tend to 
1 iii)\e that the hthie diatlic'sis may bi‘ 
lessened and lenioved hy al stineiico 
liom aniiini] lood and oHiei niitii- 
ineiits nlionmiii'g in azote, loiinds his 
praetice lei v niueli upon tliis iiileio d 
l.ief. Ilia indiealions, howeiei, ntc 
tour in niimliei ; \iK. Ut, To lessen 
the (|ii:nititY ol inie aeui pindiieed i y 
the kidneys. d. To aiigment Hie '-e. 
eietioii ol mine ; a nni.sini wlneli 
leads iiini to eoiisider eiitaneoiis pf*]- 
ir ilinii injni ions— i st.itenieni wl.h-Ii 
weth Ilk must he lejeeted, < onsidei ieg 
tlie i.irdy ol e.ilenli in hot elim.’tes, 
iiMlejieiidentlv ot tin* sentiments nf 
I)i. AVilson Philip, t hat Hi* | reeipita- 
t'ln: aenl, (il sneli he Hie(.inse) is 
tliiowii h) the -I'll', and (on*r-'ii|ieiitlv, 
tlial ensnnmr a tine jn i loi in.inee nt 

the I'liliiiieoiis liiiietinn'* mnsi in these 
cases he hem'ln i.il. (S-e .tli'd Tians, 
of tlie t’ollene ol I'Insn laiis, A nl \ I ) 
3 il, To pievent the liti le ariil lioni 
assuming a solid fmin, i.y satiiiatiiig 
it. Itli, When giavel a"d cahnli ai"e 
funned, to inonifite tlieii digeliarae, 
.uvl attempt tlieii di•solution. (|te- 
rliOrelies, Ute. siir la Hiahelle, p. 42 .) 
For eoivetting the Iitliie a< id diathe¬ 
sis, l)i. Pi out paitienlailv eii|nins 
the a\oi.'Ianee of eiinis in diet, exor- 
eise, &e, Tlie error ol (jnantity of 
food he deems worse than theeriora 
of quality. Patient-, lie sa) g, ahon'.d 
ab.srain altogether from things which 
mmiilestly disitgvee with tbcnii and 
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which must h<* unwholcaome tn all,— 
siirli heavy iinfermented hiead, 
hard lioiled and lat piiddin^f, salted 
an i dried inears, aceseeiit finits, and, 
(if the dn'e-'ti\e organs be debilita¬ 
ted) snn|i 9 ol eveiy kind. In general 
aKo Wine, and parlimlaily tliose ot 
an aeesrenl i|na{ity, should be avoid¬ 
ed Thu weai nig of tlaniud, the pro- 
soniiig aiegitl.ir state ot the bowels, 
and the oeeusumal use ol alterative 
mediriiies, me likewise leemntnendod. 
At the hegiiiniiig of the eigh^'entli 
eeiitni y, lime and silknlies weie known 
to be treiiiivntly inodiirtirc of relief 
in eases ot stone ; and in particular, 
the nostnun id a 31 is. Steieiis, tlic ar.- 
ti\e inpiedients (d uliicli weie eal- 
eined egg-slieiU and soap, aequired 
such relebiity foi the cuieswhirli it 
elTecled, lliat imicli anxiety was ex- 
piessed that lirr luiiniila should be 
made jinblic. Tbe eon-vijiieniK was, 
that III the year 17^!) Paiii.iinciil ap- 
]iointed a cuiiiinittec ot twenty-two 
j espeetalde men to investigate tlio 
inputs ol the remedy in question; 
and on their favomable repoit the 
seeiet was purchased foi the sum of 
.i’oObO. 3irs. Stevens fiis-t gave ral- 
Cined rgg-s|ie1ls alone; but tir.ding 
costiveness prodiieed, she added soap. 
In tiiW slio lendeicd liei process 
moio eoniidieatf'd, adding snails 
burnt to blfirknes<i, a deioction ol 
camomile ilowers, paislev, sweet 
feniitd, and the gi eater butdm-k. 
That in the lit);ic acid diathesis, the 
eaihoiMted fixed alkalies taken in 
laige doses, have the ell'ert of passing 
into the urine, and saturating the re- 
diinilaiit hthie arid in the unhealthy 
state of that fluid, is a lact deeidedly 
proved. It tlone were anv doubt yet 
remail.iiig upon this point, it would 
be immediately removed by the peru- 
.sal ol tiie ease of the celebrated Ma¬ 
scagni, as detailed by hiin&clf. Sir 
K. Home and Mr. Hatchett first sug¬ 
gested tite utility of giving magnesia 
in eases of stone ; and the proposal 
was eoiTimunirated to the public by 
Mr. Hi anile. As Dr. Marcet observes, 
magnesia is olten found advantageous 
in long protracted eases, in wliicli the 
constant u-e of tbe subeaibonated or 
caustic alkalies would injure the sto- 
niaeli. Hut he properly remarks, that 
il magnesia is snmetimes beneficial, it 
has of late years often done harm, 
For as this earth is the base of one 
571 


of the most common species of ealeu* 
1i, viz. that eoiitainiiig the phosphate 
of aininoina and magnesia, there is 
iioaily an even ehanec when magne¬ 
sia is ])rcseiibed, without any fwo- 
vioiis knowledge of the nature of the 
e.ilculiis, tliat itv\ill prove injuiious. 
Magnesia also, when long and pro¬ 
fusely administered, sometimes foi ms 
large masses in the intestinal canal, 
causing serious distress, and even fa¬ 
tal •onseqiicnues. According to Dn 
Prniit, purgatives will sometiines stop 
raleulous depositions, espeeiullr In 
I'hildieii; and Dr. Henry, of illanches- 
tcr, has observed, that a quaek incdi- 
eiiie roinposed of turpentine and opi¬ 
um will oecaiioiially produce a plen¬ 
tiful discharge of lithic arid from the 
liladder. On the whole, reason and 
expel ienre will allow ns to eimsidcr 
lirne-watcn, soap, ncidiiloiis .suua wa¬ 
ter, the I'arluinate of potassa, the li¬ 
quor potassai, and magnesia, only as 
palli:itive reiiiedio-, hy which the pain 
of llie disorder may sometiuies be di¬ 
minished, and the iirlliary secretion 
improved ; it being more rational to 
impute the few supposed instances of 
greater success to the eaieiili becom¬ 
ing encysted. As medicines taken in¬ 
to the stoniacli will not dissolve nri- 
naiy calculi, solvent injections have 
been iiitruduced thioiigh a eatlieter 
diiectly into the bladder. Founroy 
and Vanqiielin Hscertaiiied, that a ley 
of potassa or soda, not too strong to 
he swallowed, soltcns and dissnlres 
small calculi composed of the uric 
acid and urate of amiiiutiia, wlien 
they aic left in the liquid a few days 
'J’liey piovod that a licvcjage merely 
aeidiilated with iiitiii: or riiiinatic 
acid dissolves with still grcatei quick 
ness calculi formed of tlie phosphate 
ot lime and of the triple plio-phate of 
ammonia and magnesia. They also 
asceitained, that cnieuli composed of 
the oxalate of lime, which arc the 
most diflicnlt of solution, may be sof¬ 
tened, and almost quite dissolved in 
nitric acid greatly diluted, provided 
they were kept in the mixture a suffi¬ 
cient time. Liquids are then known 
which will dissolve calculi of var.ous 
compositions; hut much difficulty oe. 
curs ill employing them cfToctiiai'ly In 
practice; fur although tliey can bn 
easily injected into the bladder, this 
organ is so extremely tender and irri¬ 
table, that tbe action of such liquids 
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upon it as would I)P roqiu*»itc for dis. tho sui;reon ^ iipvrr knowinp wliat (ha 
‘■olsmH’ a ‘-‘olio, would ppoduro sii(- ioiii|'ii'it!ou of .i oali'uliis is, l.i'- 

fri mgs wliii’li no man .'oiiM oiulnie, (mo dll'- hods is tod, and In'S 

and the most d.nigcioils and far.il ot- cons' iiu'miI in.ilnlitv To dct.'iiniiio 


fcrtn upon tl\" Idivid.'i ttsidt. Another 
ulijfctioa tu thi» prautlce aiJ'ics duiu 


V\POUfl. When a llrinid is ex¬ 
posed to the free air, it is gra'liinlls 
dis-ipatel, and this is railed cv.vpura- 
(mii. — .V great iiiiiiihet ol philoso¬ 
phers siipfinse i that the |iIien<Mni‘iion 
w.is oeiMM'iiied hv a rheiniiMl alhiiily 
of llie ah foi w.itri. Jiut tin* expe-' 
riiir-nls ol Sanssme, of Oeliie. and: 
of Dalton, enalde us to aeeoiiiit tor' 
these 1 esiills, u'illioiit having lecoiirsej 
to fins aflinitv ; and, ronsniaeiith ,j 
theie^is no reiisoii to admit it. sinie| 
Iheie is nothing iii tlieii e\peiiiuentsi 
wliieli aMiioniK'i's its existeiiee. Aj 
li(|iiiil iiitioiliiei'd, whether into :i| 
va<'iiiiiii nr iiile a sp.are idled willi 
dr^ ail, eiiiiallv prodiif'es these vii- 
ponts, ol wliii*!i the quantity ilepends 
alisoliitrh on the teinperatnre only. 
If the .111 iiii'losed i out .mis .ilreadyl 
tiiinilii vapoin-i hut m (|nantity less 
tl. *11 the nnsimnin, whieh accords 
with this I'Miiperatiiie, |lie lu|iiid 
iiitiodi:i-ed nieielv eoinplete's the 
quantit\ ol %.ipoui' iieressarj ti» pro- 
liiire tins ni'ixiiiiiini. In all this theie 
Is no diU'erenee between the air and 
the ^.ll||llln, lint the rapidity of tliCj 
eva|i M atioii, uliieh is oiTerted instan- 
t.uieoiisly in a vaeuiini, and slowlv 
In tin* air, or in p.ises, as if the par- 
lieles «t these gases opposed nierha- 
nieally, and by then inertia, the dil- 
fiision ot the vajiniirs.—Let us sup-' 
pose a iiiiiforin temper.alnre thnnigli- 
out all the extent of the atniospheve. 
If there tie there already the whole 
quiiitity of vapour whudi aroouis 
willi tins temperature, the water ol u 
vessel does not evapoi.ate; hut for the 
litlle w'lueh till' quantity ol vapour 
inav he helnw this Tnaxiiuiim. evapo- 
latiiiii will t ike place, and the vessel 
being riierelv n point in eompiiiison 
the vvliole extent of the atinos- 
pheic, all the water wliieli it rontaiiis 
will he entireiv dissipated, without 
sensibly iiieieasing the spiiiig of the 
vapour. The quantity of vapours 
formerly existing have no other etfect 
but that of relaxing more or less the 


vihal aolvyiit ought to tie iiieil 


evaporation, w’li. li will he so much 
the Ill'll e i.apiil as f!i'.‘ an shall lur- 
iiK'llyliive lieeo id an extrenu; iliy- 
iies>,. - laa us e tahlish i.ow m the 
-tr.it.i ol tlic .itiiiosphere an ei|u.ilitv 
ot siiiii ' teiii))ei.itiiie; ilieii these 
strata will be .ilile to •I'liiiit at the 
s.im«' time qii.iiititii's of i.ipmii very 
dilFori'ni, whirli llii*y will, peiinps, he 
very l.ii (roiii IMls-.e^-illg; ami this 
iiieqii.ility must souietimes maintain 
itselt h>iig'>i than the dilference of 
teiiipei.itiiie, liei ause of the resist 
ani'e which Die air **[iposes to the 
ni'itioii and the disluliulion oi the 
v.ipour.s. It will hence lesult, that 
the IV .Iter will he ev.i|toi.ite.l mme or 
less slowly ill thc-.e diderent spaces, 
acciiidiiig as tliev sluill be near e\- 
ti eine dryness. Tims the iiiii>t geiie- 
lal prohleiri which can he proposed, 
ill reluluin to ev.iporalion, is, to de¬ 
termine the lapidify willi vvh di it 
takes pi,are in eacli stratum ot air, 
supposed iiidiiile, when the qti.uitity 
1*1 v.ai>niir .ilreii'lv exislirig in tlie 
stratum is known ; and also the lot.il 
quantity vvliieb c.in ho a'lmitt<‘il, .le- 
I’onling to the tempeiatui c. — Itir. 
Dalton lias resolved tins piuhlem witli 
the same s-igacity which he lu.ani- 
lested 111 the rest ot his vvoik on 
vapmirs. He at iirst sought to nie.i- 
siiie the velooity of the evajimation 
lof tlic water on an alinosphere calm 
1. 111*1 diy, and he loiinil it was piopoi- 
itional to the el.islie lurcc i>l (he 
vapour which was funned. Accoid- 
inglv, tlie evaporation ol the same 
liquid is accelerated in pioportioii as 
the tempeiaturc becomes higher; and 
at an equal teiiiperatuie it i« more 
rapi'i for liquids, of iilm-li the tci|. 
slon IS the gicatcst. This la.v of 
proportion is m<iint.ime(1. even in an 
atmosphere wheie tliei c exi-ts alieady 
vapoiiis ot the same ‘uituie with 
those vvhieh are vaisie i ; onl) it is 
necessary to ealcul-ite the velocity of 
the cvapoiatioii. with the difterenee 
of the elastic forces, —These results 
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nf Mr. Diillon acroiint for a iinnihcr 
<'f iiI'iMiomciiH winch hcAin* wcic 
iiif\|ilicahh>. It ji. casilv sccii, loi 
]n<-tiiiiic, wli^ iJpltie, on diIvins' all 
the air Jrnm ilic iiit'-nnr nl Im> liciniil 
thciinoiru'tMwa^ .il .-- lo ionii nl 
them w’;^tci ah ■ lin], ol wi.ich 

tl'i iiiilii atioiis viip t»l mi)^, .‘j'd 

.•'till hif^hei. It i'. Iji'imii'o thc'C 
liijiinA I'Ci.is m .1 ^ !i iiiiin, emit lie(‘h 
.111(1 iii'liint’iiieoiivA licni tiicir >.mI' 
lace ; lh.it is to "-.n, liom the ex- 
tii'initi of the ciiliiniii ],ii«ed in He 
tiihe, iill the ijii.iiititVIII \.i|'0(ii w'.ii'h 
till' o|'Cn .-iMce al.i)\e tht‘111 l•l•^lld 
ndiiiil ; .1 id .Is the iiiii.lir he 

ejkh.ili'I lioni thi'. ^nilaei* wiilmiit 
.*tn\ elloit, since it sjnc.id thiunL'h 
tile \ .iei inn, or ill tin* ^.•|lllll .ilie.nh 
exisiiii;', llieie w i> im reasmi then 
why i.i]<<iur iKhiiiild ( 1 . iclo] e it "ll in 
the inti'iiiii nl tlie Lninnl it"!-!!' It 
iiiikIiC Ihen eoTitiiine to he wanned 
anil to (‘X]iniid, without nsitatmn 
— ha\e alredih leiii.iihed, in the 
aiticle ('itlttrir, tli.it when a li(|iil I 
siilKt.iiiei* p.isses to the s.t,ite oi v.i- 
]i(iiir liy ehullition, all ihe lie.it A\hieh 
is e.iinmnnieateil to it is ileslinied, 
and ie*-ti'ied afiesh when the 
retiiiiis to .1 liquid -t.tte. Now, cn- 
pei iiiii‘iit<'. Ii.ive shew II U'., that v.i| mu 
isf.nnied at eveiy leinpei.itiiie, and 
th.it till* teinpeiatme lienqt coldei oi 
wanner, ehani'cs onlv the deftice ot 
its claslirity. Areoidiiiir 1 n Vina .ma- 
lopv, W’e must fnieseo, tli.it tliese wdl 
he (iceasinned .1N0 at «\eiv t*iii 
lieraliiie, a deatiuetion of h<*.'it when 
vapour is foiiiied; and this su|i)iosi. 
tion obseri alion eonliiins—In order 
ti> he eeitaiii ot this it is necei-aaii 
to in!.iiJate the liquid inii..s, nj-mi 
whieh expelini.Tits aie made, in ord«*r 
that it niiy lie ohliped to take limn 
itself, il nut the whole, at least the 
fticatei pait ol the heat which eva- 
potiiiiin oiiftlit to take lioni it, winch 
will iieressaiily produce a ioweiiiii' 
ol the t(nii|ii*intiiic. Sin h is prceiselj 
the effect of the sponiry lesseN called 
nlrnrttsns, and which aie m use m 
the cast lor cnoliej; iv.iter, which is 
intended fnr inc.il'. TheiC vessels 
aie iilled with watei, a'ld biis|ieiuli‘il 
ill a place where then* i- .1 iiiiicnt ol 
air; Im iii lance, licli’eeii two op»>ii 
doors. The ‘iponjry n.iture ol Ihe 
vessel pet nuts the mass of water 
which it Ineldses, to evaporate at all 
^loiiils of I's suifacc. Tlii :3 effect 13 
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alfro f.ivoured hv Ihe current of afr 
which eaiiies oil the vapour as l.ist 
as it is toriiu'd. ILeiieo lebiilU* an 
.ihiiiidant eiaiinraiimi, whieli ]iro< 
dm es .1 eoiiesiiniideiil destiiictluil ol' 
heal, hill the M's.,1 1 heiiif'nisnl.ited, 
iliis de'-liiictifiii r.iii onlv he in.ide .it 
tin* ciiicine of the w’.iler itscli—a 
dednciiun I lUeii linni what the bui- 
iiiiiiidiiqt air c(iniiiiuiiicat(*s to it. 
Thus, the re.ii|ier.ilme sinks rn.iny 
de'.’rn*s. A like elleet niav he pio- 
dineil hy pliinitinq the hull) ol lIiQ 
thi'ii'ii'i'ii'tei into a w (*1 siinn/fe, whirh 
1. then e\|'fi-ed In llie sun . Un it 1 l;e 
dc^i Cl* V liirli the Ihejinniiieter, tliiis 
eiu eloped, sjiev. s, w hen ]il<u'ed in tlio 
shade, le* ol.-.m M*d, wdii n it Is .iftcr- 
w.’ids jil.iced in the snii, it will he 
'■(’cii to i.ill. The Iiqiiuls which aie 
c\,i| 01 .ited the ini'‘t ia]mlly# aro 
those ot which the <*va|uiiation juo- 
diices the most seimiide rold ; and it 
•s eiideiit that tins ninrht In he the 
i*asc, sinee this i.ipidity lo.'ees them 
to t.iki* tioin theinsi l\e.^iriost heat in 
a p'lien lime. Thus Ihe theinioinetor 
sinks III.nil dcfrrecs m ethei, when 
this liquid IS e\apor.ited—The alTi- 
intics which solids c\eit upon ecilaiii 
hqiints aie inaiiiicbted 111 the laniiiiii, 
hy diiniiiisliinf' tin' '-[oin^r ol tlieir 
i.ipiiiii' rm* inst.iiice , the Wiiler 
I’l wlinh «nii.i 01 jiota'S I1.IS he«*ri 
disK/iii’d, hn;[' at a lii^'her lenqieia- 
luie Ilian piiiew iter. vVlso, tin* va¬ 
lour ot Him solution rei iM'>,ii ilv [.os- 
scs*-es a h’s- s|iiiii(.r in |]ic* i.iciiiun of 
IIm* lull'' oj the li.iiii’iictei than that 
nl comnioii watei at tin* same teiii- 
peiatiiK*. lint this dnnimition of 
bpii'iif M even I'lade seiisihle in va¬ 
pour ahe.idy foinied. When jniro 
watei lias hcen intiodiircd into the 
tiilie ot the h.iioim-ler, and its spiin^ 
has been e'xaetly .■isccil.uiied, .ind a 
piece nl soda ta* mad" to p.iss into 
it, vshieh, hv iS lijclitiie-s, o*iIy uses 
in the mcremy, .ind ^'Tiiits the litth* 
liquid siratiiin in vihich it reinaiiis 
eatiiely p!uii;ii*il, the s|,jiii;.'' ot the 
v:i]ioiiis s(‘eiii .linn.si Miniiedi.'.lely tn 
deuiease, uinl, at the ecd nl .some 
lime, it ih louiid reduced to a depree 
whicli correspond- with the viatcr .iiid 
soihi eomhined. NcieiHiele*". theiB 
.s not .III atom ol this soda which 
enters into the vapoiii ; and tlie ii'ir- 
ticlcs ot vapour in The upper jiart of 
the tntie are not directly in contact 
with it. What Kind of inodilicaliun 
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5o tlify tTiPn <‘jcp<*ri<?n<’<‘, whifh can 
Hm* (liiiniii'^li llirir clastic ft)rco ’ 

Snell I’lMli'i timi'j iiriv In* nu'ic rc- 
P|i'"ctmj' all •'.iliiK* *.{11 iti'ii’*-. Aln'ost 
:ill tli(“'i' lioil ar Inj-iifr at iires 

tlian water. al^i>, .it .'ll] equal 

t(‘Ui|>eraliil c, tin* rl.'i'tie luiee ol 
Ihc'.c \.i|'iMirs IX less than that *if 
water, Nesi-rtholex,, m the one 
rase, as in the ntliei, the Mipoiir 
W'hieh rises, Jx iirithiiijr hut the vr.pnui 
of the water, without a sin.r)i> atom 
ol the salt. I’or if ev.ajmi ation w iTC 
earned on so is tnesapniale .ill the 
liqinil, the vapour inijrht all Ie‘ ron- 
(lerixed into disrilled w.itet, and the 
whole well'll of the 8 ill iniitlit he 
foiiiid Ieni.iiniiifr hehiii'l in the solid 
re.>iihiiini. How, then, e.in tins w'.itei v 
T<api)iji (liein^ .ilw’n\s the 8anie) hari’ 
at IW* siinie teinj-ei atiiro unrquHl 
el.i^tie loiees? 

Jl must iieress.irilv lie, that this 
liiei|iialitv shmild depend on the ditfei- 
enee o( the lii|inil on w'hieli it i eposes, 
and npiei tle■ iiiieqini atlinity w Inch 
tlie\ exeit upon it , for these ate the 
OiiK eiu iinistaiiee<, wt.ieh are not the 
same. Ill tin* dilTeient eases whieh we 
ex.iimne. Th’s leads iis to look 
(i|ioii the dilleienl sli.ita winch eom> 
pose tin* v.ipoiii as leeiinil'ent one 
iijioii Hie otliei, i»v siiliie of their 
el.isfii ii \, until the I'lsl, whieh lepo'Ps 
immeili.itelv opon the rajiiiil. This 
h.is ll'■e>‘ssIll .|\ fill its elasliii fnrec 
tint, with wl.ieli tlie liquid tends to 
end! \.Hours, wlia*^ever else may he 
till' eaiis'* which jrives this tendency 
and this l.ienlly. If, then, this ht|iiiil 
he , 1 ' III ^t pine w'sitei, and he altei- 
w aids ell ii.p-ed in its emistitution, so 
tli.it its .spiiiiir is niininislied, then the 
s.ti.it.’i ol \apiiiir which lests iiiiine<li- 
alitlv ii\oii its siiitaec, or near this 
siiilaee, will he riioie coiniircssed hy 
the elasticity ol the xiiperior stiat.i, 
so that they sliall not he suppoited by 
the spnn:' of the liquid Tliey niijitlit, 
then, to he ]iiipitated into it, and it 
will reduce them to a liquid state also 
hy its aflinity. It will he the same 
with the strata, whieh are above the 
first, wlieii they sliall mine in their 
turn to he in contact w’ith the liqtiiil; 
vitil, .at last, the plasticity ol the 
rarilied vapour heeoine preeiselj equal 
to the spiiiqr ol the liquid; that is to 
eay, tlie toice with which it tends to 
uii'lt saponifi, 

VAHNISU, Lac Tarnishes or lac¬ 


quers consist of oifferent resms in a 
iitate 111 solution, of whieh the most 
coni'Tion aie niastieh, sandararh. lac, 
hen'/oin, copal, amber, and asphaltuin. 
The meiisirua aie either expressed or 
ei-enfi.tl oils, also aleohol. For a lac 
vari'ish of the fiist kind, the eoirimon 
painter’s varnish is to be united hy 
qently lioilinir it with some more mas- 
tieh, or eolophoiiy. and then diluted 
niralii with a little more ml of turpen¬ 
tine. The latter addition piom<»tea 
liolh the (flossy appear.anee and dry 
ill? ol the varnish. Of tins sort ii 
the aiiiher varnish To make this 
v.Tiiii-li, half .1 pound of amber is 
kept, over a senile hre in a eovered 
T'lii pot, in tlie hil of whieh theie is a 
small hole, till it is observed to he 
come soft, and to lie melted toscllier 
into one mas-. As soon as this is per¬ 
ceived, the vessel ist.ahen from olf the 
fire, ami snlTeted to eool a little; 
when a pound of pond painter’s lar- 
nisli is .added to it, and the whole snl- 
fered to boil up apain over the lire, 
keeping it eontiiiu.illy stii riiiff. After 
tins it is apain lenioved from flic 
lire ; and when it is heconie aoiiiew h.tt 
cool, a pound of oil of turiientiiie is 
to be gradually tni.xed wdth it. Should 
the varnish, when it is emd, happen 
to he yet too thick, it may ho attenu¬ 
ated w’ith more oil of turpentine. 
This varnish has ahvavs a daik 
brown eolour, herausc the amber is 
preiiously half hiinied in tins opeia- 
tion ; hut if it he required of a hnpht 
colour, amher powder mimt he dis¬ 
solved in transparent painter’s var 
iiish, in I’apin'a rnaeliine, by a gentle 
fire. As an instance of the sceond 
sort of lac-varnisliiJsi with ethereal 
oils alone, niav he adduced llie varnish 
nia.Ie with oil of turpentine. For 
niakiiipthis, iimslieh alone is dissolved 
in oil ol turpentine hy a very gentle 
(lipesliiip heat, ill close glass vessels. 
This is the v arnish used for the mo¬ 
dern tr.viisparencios employod as win¬ 
dow’ blinds, fire-seieciis, and for 
other purposes. These are eonimorily 
prints, coloured on both sides, anil 
afterwards coated with this varnish 
on those parts that are intended to be 
transparent. Sometimes fine' thin 
ealieo, or Irish linen, is used for this 
purpose ; hut it rcquiies to be primed 
with a solution of isinglass, before 
the colour is laid on. Copal may be 
dissolved iu xeauine Ohio turpentine. 
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accordinir to Mr. Sheldrake, by add- tine in tiiiiiy-two ounces of aleobol I»y 
iiii( it ill iKiwdor to the tui‘|irntuii' a ji;oiitlc heat. Five itiiiu'i‘!i «if >>liell 
previously melted, and utilliiif; til] The iar and one of tin pentine, disvdvod 
whole is fused. Oil of tiupentiiie in tluity-lwu ounces (>( .lUoliol liv a 
may then he added to dilute it siiffi- leryi^eiitle heat, f'lve :i liaidor lar- 
ciently. Or ttic copal in powder inav nish, hut ot a reddish east. 'I'o the>o 
lie put into a lon^r-nerked luatrass the Miliition of ropal is uiidoiihteilly 
with twelve parts of oil of turpentine, preferable in many lespeets. This ia 
and digested scveial days on a .sand- elfeeted hy tritiiialiii^'' an oiiiu-e of 
heat, tietpieiitly shakiiii; it. This may powder of giiia-copal, whieli has heeii 
be diluted with oiic-lourth or one- diiod hy a froiitle heat, with a drarliiu 
htih ol iilrohol. Metallic vessels or ol ciynphoi, and. wliile these aic luix- 
iiisti iiirienls, covered with two oi incf toerethei, addlin' hy de^rrecs lour 
three coats of this, and diied in an ounces of the stioii^est alcoliol, with- 
nveii each tune, may he washed with out any difrestion itetweeo this and 
boiliin; water, or cmmi ex|ioscd to a the Kold-varnish theie is only this dil- 
still gieater licat, without injury to feience, that some suhstaiiees that 
the varnish. Avainmliol the coiisis. eoiniuunicate a yellow tiiitfe ait'!■> he 
tenci* of thin turpentine is obtained added to the lattei. The most anrient 
foi aerostatir inaL'Iiiiies, hy the diifes- deM-riptnoi of two soils of it, one of 
tion Ilf one pait ot elastic ffiiiti, or which was prepared with ml, and the 
eaoutehoue, cut into sin.ill pieces, in othei with alcohol, is to Im foiftid in 
tliiitv-two pails ol rectified oil ol Iur- Alexius IVdennnit.iiiiis l)i> i Seereti, 
peiitine. I’levioiisly to its heiiifr used, liucca, ol which the iirst edition was 
however, it aiiist he pa-sed thiuugh a pulilislied iii ihe >eai lMi7. Jtiit it is 
linen cloth in oidej that (he uiidis* better piepaied, and nioie iluiahle, 
Hciired parts may he lett hehiiid. The ivheii made altei tlie irdloiviii^ pie- 
third sort of lac>\ariiishea consists in i,eiit»tioii :—'raketw’o ounces ot sliell- 
tlic -spiiit\aiiiiili. The most solid lac, ol ainatto and tuniici ic, ol c.icli 
resins yield the most dnralile var- one ounce, and tlinty piaiiis ol tine 
lushes ; but a varnish must never he di'airon’s-hlood, and make an extract 
expecteil to be liarder than the resin witli twenty ounces of alculiol m a 
natiirallv is of whh-li it is made, ftentlc heat. Oit-varnishes are coni- 
licnce. it is tlie height of nlisiirihty to monly mixed unmeiliati'lv witl the 
suppose, that there ai e any iiicoiiihus- colours, hut lae oi laciinei-iariiishes 
tilde vainislies, i.ince there is no such are laid on hy tlnMiiseUes upon a hui- 
tliiiii' as an iiieoinhustihle icsiii. iliit nished eolonred ground : when tliey 
the most solid lesins liy tlieiiiselves are intended to he laid upon naked 
produce hritlle vniiiishes; therefore, 1 wood, a gionnd stuiuld be lust given 
soiiictbing of a sotter siilitaiice must j them of.strong sixe, either alone nr 
always he mixed with them, wtieiehy j w'llli smiie earthy ndoui, mived up 
this britUeiicss is diminished. For 1 with it hv levigalioii. Tlie gold lac- 
tliis purpose giiui-idenii, turpentine, or j quei is simplv ruldied over brass, tin, 
balsam of copayta, aie employed in 1 or silver, to give them a guhl colour, 
proper pioportions For the solution I Itefoie a resin is di-solved in a iixcd 
of these bodies tlie strongest alcoliol | nil, it is nece-s.iiy to render the oil 
ought to he used.wiiieii may very; drying. For this piiijnise the oiP is 

I iiopeily indeed he distilled r>vur al- boiled with metallic oxides, in wliicii 
cali, but must not liave stood upon operation the mucilage of tiie oil rnm- 
alkali. The utmost simplicity in rnni' |iiiics with the metal, while the oil 
position W'lth rcsjicct to the number of i itself unites with the oxygen of the 
the iiigiedients in a formula is the I oxide. To aceeleiate the ilryiiig of 
result of the gieatest skill in the art ; | this varnish, it is nci'essary to add oil 
lienee it IS no wondei. tliat the great-1 of turpentine. Tlie essential var- 
eat part of the formulas and recipes ' nislies consist of a solution ol lesin in 
that w’« meet with, are composed oil of tiirpeiitiiie. The variii.sli being 
without any principle at all. In con- applied, the essential ml (lies off, and 
furmity to these rules, a tine colour- leaves the resin. 'I'iiis is used only 
less \ari)ish may be obtained, by die- for paintings. Wlieu resins are dis¬ 
solving eight ounces of gum sanda- solved iii alcohol, the variiisli dries 
nch and two ouaces of Venice turpeu- very spcedilyi aud ia aubjcct to crack • 
6/5 
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Imt thh fault is corrected by addin'? fore be results ot vreetable life. Th* 
a ••iiiall quantity of tuipcntiiiu to the most obvit>us diiTcirnro botweni ve- 
iniKture, whirli' venders it biixiitoi, getabics and aiiiiiiaU is, tliat the bit 
and less brittle when diy. The on- tor .iic lu oapable ol oonvoy- 

Jniiii'il iThiii'. oi piiins, *.11111 us iruin- m/r tlieiii'.elvos tiniii p'.ioe to place ; 

f!i :ignii’!>-biucid, &o aio used to \ilieieas vi'^'otaldoi). boioi? Iixed in the 
cidoui lunushes, 'i’n f*i\o lu^tioto sunn* iiliieo, absmb. by ineani i>l iJioir 
tlie iai'iii.-.h after it i> lanl on, it is mots and leaves, sueli suipoit as is 
rulibo'l witli pnutided puiinco-hloiio within tbeir reuob. Tins npiiears on 
and watci ; wliicli bciii^ diied witli tin* wbnle to I'oM'ist ol uiranilwiiter 
a elolb, the woik IS aflorwaid niliheil 'Tbe firoate-t |».ivt ot tin* suppoit ot 
Avitli an oih'd rap and ttipuli.^'J'ln* :iiiiinalsuvolbi*prodMi'tsaIre,nlyela- 
Miil.'iLe IS la'-r i)i all cleaned With soft hoiutod in the vci?(>tublr kinpdoin. 
linen eloths, oleaied ol all piej-mcss The ]ir(iduots of these two kiiipdoins 
111*1111 pinidcr of staicli, and rubbed in tin* haiiils ol the rlinnist are le- 
bripht with the palm ol the h.iiid. inaikiibly diltoient, Ihoiipli, peiliaps, 
Vlili i'lTA llld'l IvlNfllXl.tl. In not oxoliisueli m>. One ol tin* most 
the inini'ial kin-;iluiii, little ol chenn dis;ini-tive ohmaelers seems to be tliu 
eal npeiiilioii lakes place, wheiein I'roseuee of nitiop<'ii or arotic pas, 
the peiulmi liicalitv oi dis]iosiiioi] til j uhieli ni.iy be extinateri ironi aiiinnil 
the unneiplcs whn h aet iipnii o,ii*h subsidiioes liy the application ol nitric 
idhelr, ap|)oais to Inne eoiisideiaide and, and entois into the eouipositiun 
eileet. The ]>iinnples, 1 oi the iiinst ol the •inniioiii.i alloided hy destiiie- 
pail simple, act upon o.k'Ii otln*i' by tiie disiillutnni It was lonp sup- 
viiUieol then »O'peetive utlrartioii'; i o^cd, that aninioui.i was e\cJu*»ively 
it lieat be deselopetl, it i> im the the piodiiet ol the aiiiiiial kiiipdonu 
most pait s]» oilily eonunoti'd .iwav ; Imt it is now well known that eertaiti 
if elastic products bt* cstnoelod, they tt'laiits likewise .ilioid it. Wlieo it is 
in peiier.il make Ihon’estap ;—m a «niisulered, tliat he lar the pioater 
11 ord. we seldom ]>ori ei\e 1)1 the opn pail o* even oi ifuni’/. <1 Mibsiaiirc it 
sitioiis in the nniirt.il kii'/doni iin\ <■ ipalite of assnniiiip the elastic jnrm, 
air.uii;oment, uhidi.tt all u'seinldes .md lieinp volatilized by beat ; that 
the ailiiii'iul ilispii.,itlolls ol the ebe- the pinduets :ui* ilminp lilc bionptit 
mist, f'ut in the .111111..1I and lepe- into conilnii.’tioii liy stow and lonp- 
tiiide kinailoiii it is 1,11 othem ise. In ronlii>iii d pioi ossis, and aie kept se- 
tiie foioiei ot these, boilies an* lepu- pai.ile lioin eneb otlier in the \e«*scls 
laih I'hanped l>i im .'tiaiiieal dirision, >>t the plant or animal: that tticse 
by liiij'stioii, and the upplie.itioii ol (onibiiiations are lialde to be altered 
penihir solsent!, 111 a teinpei iitiice by the desti uelinii. ot thi.se lesscts, 
4 'seeediiO' th it of the atniosplieie, as well as by eveiy iiolalde ehuiipe of 
and the wlioli* oi ttieeltecl’^ aie as- te nine rat 11 re—it will nut appear siir- 
hi .led, motliiied, and kept up liv an piininp, that tlie elieiniral analisiB of 
apparatus to) adtnittiiii;^ the an ol llio plant** sli<*uld be in an niiperiert state, 
atinospheie. Tlic suliieets ot tlie Sec ^-Inalysis, In tlie siriictiire of 
vegetable kingdom t osaess inidoubt- vegetables we observe the external 
ediv a btiui'tine less elalioiatc. 'I'hev eovcniig or baik, the ligneous or 
oVhibit unieh tes*, of those eneigiiis woody ni.-ittei, the leanels or tulies. 
ivliieh aie s.ahl to be s|ioiilaneoii'. and reitam glainliilar or knotty parts. 
The louii of their vcusels is luiieh TIu* eoii.pai.itive anatomy,and iiiime- 
siinpler, and, as l.i* as w** e.in per- diat** uses ol fliese paits, lorm an nli- 
ceive, then aetion is obedient to tin* ^‘•ot of iiitereiting leseaicli, but less 
clmnges of the atiiii sp! r 11* in i|n;iiits niniiciliately ivitliui tin* juovince of n 
and nio's'.iMe, tin* luecli.ii.ieal .0 1 00 eln iioeal wink. 'I'liu initrilioii or 
of wind-, tin* ieii<]ieiaUne ol tin* sup] oil ol pl.iots aj'pears to lequirc 
ivoatlier, and the iiithieiiee ol ti.-.tit. waM-i, eaitli, liirbt, and an*. There 
III tlofci* i>i!r:un/eil I'cmg', the die- ar'i.iiioiH exper-meids, winch have 
nii't disi 'I* ei .. I iim'i' 1 o' „ 1111*1 1 * I I ..fii iiistniitefl to show, lint wrier is 
C'liiipiiiin ' >1 iin'i.i.' iii.i > any whi'h ; tin* 0*1 v aliment whieh tlie root draws 
eni) he <'ili.iiid Inin the nnicial lion, the e.*ili. \ an iielinoiit planted 
kingdom. Tin se ,io imi jc.e\nni-li a wil'ow, weiclimg iilly pounds, in a 
I'xiaC in till* e. 111., and nni^t ihcii*-^ ceilain quantily oi earth covered with 
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B!teet-l#ad; hA watered it for five 
yearii with disiliUcd water ; and at tlte 
eii«l uf that time the Irec weiHlird one 
liiiadied and sixtV'iiiiie iiou(id:!i tiiree 
ouiiros, and tin* oartli in whieh it had 
ve^otateil wa^ found to have au-tfen'd 
a loss ol nil tiioio tliiiii thif'C oiini'c*'. 
Uotlo l(■|)(‘al(‘d till* .-innii’ cxpcinnent 
upon SI plant, wliirli at Ihc end nt two 
yo:ir«i weighed iiiurteeii pounds uiore, 
w itliiiut the earth in v\1iirh it had ve> 
Ketatesl haviii<^ lost any peri-eptilile 
loi'tioii of iN uei^lit. Mes*>i<i. 1>si< 
laioel siiid Jtoioiet <<uppolted plaiitv 
iMlhinosM, and led thein with mere 
: tliey ohsei ved that tlu* wifeta- 
tioii Wits 111 the iiiont rifforou-s hind ; 
and the niitni ali't nl ttene\ a oliaerves, 
that the ilnwers wi'ie inoii! ndorife* 
inui.aiid the fruit ol ahiitlier tiaioiir. 
Cure was taken to ehan^e the sup- 
poilH heliiio they eonld stiiler .iii> al¬ 
teration. Air. 'I'lllet has likewise 
1'aiM‘d jilants, more, espeeially uf the 
Xi'aniiiieoiiR kind, in a Miiiilur inannet, 
w ilh tills dillerunee oiil\, that Ins sup- 
pnitsweru iioiiiiiied fflass, ur iiiiart^ 
ill powtler. Hales has oliserved, tliiU 
a pliiiil, wliieh aeii'hed tlil'Ct* pounds, 
fraiiied tlnve ounces alter a heavy 
dew. Do we not every day observe 
hsueiiiths anil oilier bullious )dauts, 
ns well as grainineous plants, laised 
ill ■•auecis or bottles eoiitainnig mere 
IV.iter.' And Driicoiiiiot hii4 lately 
loiiiid mustard-seed to {terininaie, 
^low, and pioduee plants, that rauie 
to inatuiily, floweied, and iipciied 
their seed, in lithsiKre, dowers of sul- 
)iliur, and very small miftlazed shot. 
'J'he last appeared least fivouratile to 
the ftrowth ot the plants, apparently 
hcraiise their roots could not jieni*- 
liate between it so easily. All plant-, 
do not deiii.iiid the same rpiantity nl 
W'itlei ; and natuie has yiriedthe or- 
|r.iiis of the several individiialBCoiiior- 
iiiahlv to the iieccssitv ot their lieiii^ 
supplied with this fond. Plants which 
transpire little, such as the mosses 
and the lichens, ha\e no need of n 
nnisiderahle ipiantity of tins fluid , 
and accordingly they arc fixe-l upon 
dry rocks, and have scaiccly any 
roots; hut plants which require a 
Inrfrcr quantity, lia\p roots which ex¬ 
tend to a ffi'cal distance, and uhsoib 
Iine'id'ly throii^jhout their whole vm- 
laee. The leaves of plants h.iie 
likew’isc the proper!v of ahsoihiiijt 
wateri and uf extracting from the at- 
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ino.sphere the same principle which 
the root draws from the earth. Hut 
plants which live in the water, and as 
it wore swim in the element wliicli 
serves them for food, have no need of 
roots ; they reeeire the fliiid at all 
llicn piui’s; ,uid we aeeoidingh find, 
lhal tlie fucus,the uUa, &c. Iiavc no 
roots whatever. The dung which is 
mixed W'ith earths, and decomposed, 
not only affords the nlinientaiy priii> 
eiplim we have spoken of, hut likewisii 
lav ours the growtii ot the ].l.int by 
that constant and steady heat.wliicli 
its iilte’-ior deeompo.iitiori piodiices. 
Thus it is tliat Pain uni alliruis his 
having observed tlie dcvelopeineiit of 
leaves and tlovvcrs in that pait of a 
trecoiilv, which was ni the vicinitv of 
a heap ol dung. Prom the jireeediiig 
iiicum-taiiecd it appears, that Die in 
ll lie lice, ol the eaitli in vegctauoii is 
almost totally coiitined to the convey-' 
uiicc of watei, and probably the elus^ 
tie products Iroiii piitrelving sub 
Stances to the plant. V'egetahles 
eniiiiot live without ffir. Pioiii tho 
ext>eiimeiits ol J'liestley, riigcnlious/, 
and SeiiJiehici, it is it*<ceitaiiied, that 
pl.uits absorb the azotic ]iart of the 
atmosphere; and this principle ap¬ 
pears to he the cause of the futility 
which arises from the use of putrefy, 
iiig niaUers in the form of luaiiures 
The carhouir acid is likewise absoih. 
ed by vegetables, when its qiiaiitily ia 
small. Jf in laige qu.antily, it is 
lat.i] to llieni. riiaptnl has nhseived. 
that earhoiiic acid predoiiiiiiates in 
the fungus, and other Huhterraiieoiis. 
plants. Hut hy cau'-iiig these vege- 
tiibles, together with the body upou 
which they were fixed, to pass, hy im¬ 
pel eeptiide gradations, from an al¬ 
most ahi.(>lute ilarkiicss, into, tliu 
light, the acid very nearly disap¬ 
peared: the vegetable libies being 
piopovtionally increased at the samo 
time that the resin and colouring 
pi'innpUti were dcvelojied, w'liicli h<i 
ascribes to the oxvgen of the 
acid. Kennclilcr has observed, fbafe 
llic pluiits which he watered wifi* 
water im])regnati'd with carlioiiic 
acid, traii-.pjicd an cxtr^iordjnaiy 
quantity »1 oxygen, which likewise in- 
(licatos a denunpo'.itioii of the acid. 
Light IS almost uhsolutcly necessary 
to plants. Ill tlie daik they grovf 
pale, languish, and die. The tendency 
of pluntH lowaid the light reinarlc* 

Y* 
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filly scfin ill sucli Vofjotation a-< is 
ill .1 I liaiufif'P oi pla<*(’ mIipip 
tlif IS ailinittf'l i>ii oni‘ sjilo ; jov 

llic |il.iiiC rien'i fails tn^iowin lliat I 

(liu’ctiiiii. VVh(*tlic*i' llu* iii.itMM’ of 
liifl I 1 ) 1 * ^•l>n^ll>flsl*l^ into Tlio siiliilaui'O 
III ]il(i.ils, or M'licthoi it aft nn'ri’ly as 
a -liinulns ov affiMit, wiUiout wIim’Si 
tlio otIxM uMiui'.iti* ('loMMii'fil |iroi*r*s>,i>s 
oaiiiiot hi* toil, is iitii'citaiii. It is 
asi’ 1 ‘ 1 1,i.iiu*il, rlial tin* proocsso^ m 
jilaiits srivi*, liki* Miosi* in aiiiin.il'i. to 
[l|•oll«cl• a iniiri* I’liiiahli* ti'iiiiK'ialnr*, 
wliidi loi tin* irinst jiart ahovi* that 
ol till* at iiiosphi‘ri*. Ill lliintoi, 
t|'ioti*il liy Chaptal, ohsoi'i-il hv 141*1*1)- 
ill!];' :i tticriiKiiiK'tor pliiiii''4‘il in a lioli* 
iiiaili* ill .1 soiiinl (ii‘i‘, lhal it con- 
ntaiitl) iiiiliraloii a Iniiin'raturi* sow- 
r.il ilOffivos alinvi* that ot tin* atnnis- 
phi*ii*, M'hi*ii it was tioliiw tin* tifty- 
vi\tlj ilivision ol rahrisiihoit ; ’.vlior*- 
:is till* vofCotahli* heat, in hottor 
woatlipr, was always sovoral ilt*Rii*i*s 
liplow that ot till! atinosiilic) p. Tin* 
iianio iiliihisimhor has likowiso oh- 
S'Tvi’il, that tW sap wliii-Ii, out ot tin* 
tn*i*, Moiiltl fi‘i*p/(‘ at ."li i|p**rpps, did 
lilt lii*i*'/a* in till* tipi* iiiiloss till* poll! 
pi*ii* fiupiii'iitpt l.'» di'tri'opsi moio 
Tlir vPf^ftalili* In-af iii.iy iiiereasp oi 
iliiiiinisli liy sovoial I'aiisps, of tin* 
fiatnii* of (liso.isc ; .and it may pvpii 
ln*«*inn• fini'i-ptihli* to the loiirh m 
vi'iy I’l'lil wo.iflirr, fiiTonliiis to IJijf- 
lini Till* iifiiii'iplos 111 wliioh vp^rotii- 
Mi's ,iri‘ <-oiitpo‘.i>il, if AVI' juusin* thvir 
analAsis as lav Uh diir nioans liaA'p 
hit'iorifi alliiAVL'iI, are cliietly i*arlioii, 
hvili o;>.>ii, .ind o\VJ'*u. >»itvo(;(*ii is a 
»o.ist.tiii'iil pvincipU* of several, bill 
lor the iiiiist p.irl 111 sniiill ijiiantity. 
1’ot.islij soda, lime, mas'iiesin, silex, 
aliiiiiina, sulplinr, pbos|ilu)rus, iron, 
iii'iiisf.iMi’si*, anil niitnatin aeid, li.aA’e 
likwiA’ise tieeii reckoned in the iiiiin- 
licr ; hilt solin' ot these oeciir only oe- 
o.isioiiallA', and cliieliy in A’ery small 
<]iriiititie- ; and arc searecly more cii- 
tilled 111 he considered as belongiiitif 
to them Ilian I'oldt oi some other suh- 
staiin's, tli.it haie been oceasionally 
procnied from their decomposition. 
The lollowinf: are the priiicipal pro¬ 
ducts 111 A'oj'etatiiin:— 

1, Sujyav. CiAstallixcs, Solti Ido in 
AVf'ter ami aloiilial. Taste sweet. 
Siiliihle m nitrie aenl, arnl yields ex¬ 
alte acid. 

2. S.ircocoal. Docs not crystallize. 
Solnble in Avater and alcohol. Taste 
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hitter sivect. Soluble in nitrie acid, 
and Aields oxalic achl, 

Jl. A'^paraifin. CTystalli'/es. Tastft 
coolish and iiaii-'Ciiiis. Soluble in hot 
AA .ircr. liisnluhlG in .ilculiid. Soluhle 
III mine acid, .mil roiiAorted intn 
hitter priiiaph* and artifiei.il tariMin. 

t. tJnni |)o''s not crAslallize. 
'r!i--le iiisipi'l. Soliilde in AA’ater, and 
foiTiis iiincil.i .e. Ill oliihle III alcohol. 
I'recipi! iti it hj S!lic.i;fd pot.ish. So- 
Inhle in nitrie .ind, and lovins mu- 
eons and ox.iln* acid'. 

5. l.Iimii. Docs not rryslallize. 
’rasti* iii'ipii!. Soiiihli* in Avatei.and 
iloi's not toi'in iiiiieilfii;,*. I’recipitated 
hy intiie emi oXAiaiiriatic acids in 
i.he state ol icsni Insoluble in al- 
I idiol. 

d. Ii'iiliii. AA'liite pOAA’dei. Tnso- 
Inlde ill eidil 'a.iIci, Solnhle iii boil 
iiip: AA’.iTci ; hat precipitates UTi.ilte]ed 
atrei till* solii!ion eoiils. Insotulik* in 
.il.'oiiol. S diihle 111 nitric acid, and 
yield. oy.ilii and. 

7. St.ucli A wh'te powder. Taste 
iiisij'id. Iii'-oliihle in eold Wfiter. 
Soliilde ill liot Avster; o|jai|iii' and 
frliitii'oiia. 1‘ieeipit.itcd by .an mlu- 
s'loii ot nnl^-alK ; jieeeipitate icdis- 
soIa'C'I by a hc.'.l id Did de^rmps. Iri- 
sidijI.U* III .ilcoliol. Hm 1 ii])I,* ill dilute 
nitric iieid, .md ]ireeipitrited by aleo- 
hol. With inti it* arid yields oxalic 
and and a waxy ninttcr. 

b. Iiiili;:<i. A bine powdei*. Taste 
insipid. Insuliihle in Avatcr, alcoliol, 
ether. Solnlile in sulpliurie acid. 
Sidnlile in nili lo aeid, and eiinveited 
into liitter piiiieiple and aitiliciiil 
tannin. 

S>. iiliiten. I''iiTms a duelile elastic 
mass Avitli Avalcr. Ihiifially sidiihli* 
in AAMlei ; precijnl iti'd by iiirnsion ol 
nut^alls fi'iil oxA'f'cnized uiuriatie 
.■leid, fsoliilde in aeetic arid and inii- 
liatie. aeid. Insolulde in aleohol. By 
li*i mentation bei-otnes viscid and ad¬ 
hesive, and then assumes the proper¬ 
ties of cheese. Solnldu In nitric uciil, 
and Aields oxalic acid. 

10. Alhiiincn. Soluble in cold 
Avatcr. Coactiilatod hy heat, and he- 
eiiines insoluble. Insoluble In aleohol. 
Precipitated by iiifnssioii of nntgalla. 
Soluble in nitrie acid. Soon putrefios. 

U. Fibrin. Tastcles'i, Insoluble in 
Avaterand aleohol. Soluble in diluted 
alkalies, and In nitric acid. Soon 
putrefies. 

12. Uelatm. . In&ipid, Soluble In 
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wafer. Docs not coaf^ulatc when | 
heated. Piccipitated. hy infusion of 
galls. 

13. Bitter iirinciplc. Colour yellow 
or |j)n\vii. Ta'te biUci. Equally 
Boluiilc in w'ater and a'euhol. 8olu- 
hlu in nitrir; acid. Piccipitatcd by 
iiitraic of silver. 

If. KMraclive. Soluble in water 
.and nli'obol. In.snlublc in othci. 
i’recipitated by oxygenized niiiiialic 
arid, inuiiatc of tin, and inuiiatc of 
aliiiniiM ; but nut by gelatin. Dyes 
fawn eiiluur. 

If), 'I'.annin. Taste astringent. 
Soluble in watLM' and in alcobol ul 
O'**!!!. Piecipifated by grbitin, inuri- 
ati! uf ..iIuiniiM, and niiiiiateut tin. 

10. I'Lxed oils. No smell. Iiisolu* 
Mu in watei and alroliol. Korins 
eo.ips with alkalies, ('oagiilated by 
eaithy and metallic salts. 

17 \V.ix. liDioluble in svater. So* 
Iiililu in alcohol, ether, and oils. 
Forms soap with alkalies. Kubiblc. 

IH. Yulatilo oil. Stiung smell fii* 
soluble in water. Soluble in alcohol. 
Liquid. Volatile. Oily. By nitiie 
acid iiiHaniud, and ronvcited into rc- 
fiinous substances 

l!l. Camphor, Strong odour. Crvs- 
tallixcs Veiylitlle soluble in water. 
Soluble in aleoliul, mis. aeids. lii^o* 
liibb; in alkalies. Bin ns with a clear 
flame, and volatilizes buiore melting. 

20. Birdlnue. Viscid, Taste in¬ 
sipid. Insoluble in water, Parfially 
soluble in alcobol. Vciy soluble in 
ctiior. Solution green. 

21. rie.'ins. Solid. Melt when 
hoate<i. Irisoliiblu in vrater. Soluble 
ill alcoiml, ether, and alkalies. Solu¬ 
ble ill arctic acid. By nitric acid con¬ 
verted into aitificial tannin. 

22. Cuaiaeuni. I’ossesses the 
cliaiaeters of resins ; but dissolrcH in 
nitric acnl, and yields oxalic acid mid 
no tannin. 

23. Balsams. Possess the cliarac- 
ters of the U'sins, but lia\e a stiong 
smell ; when Iiontcd. benzoic acid sub¬ 
limes. It siibliiiies also when they 
aie dissolved in sulpbuiic acid. 
By nitric acid cotivei ted into artificial 
tannin. 

2t. Cauutehoue. Very elastic. In¬ 
soluble in water and alcobol. When 
steeped in ether reduced to a pulp, 
which adheres to every thing. Fu¬ 
sible, and remains liquid. Very 
i,umbustible. 
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2.». Cum rO'-iiw, Form milky solu 
tions with water, Transpiirenl with 
alcohol. Soluble in alk.ilies. Wiiii 
iMtiie acid coiiveitcd into taimiii. 
Strong smell. BriUlOj opaque, in¬ 
fusible. 

26. Colton. Composed of fibreH 
Tasteless. Very eonilmstiMe. tiino- 
Iiiblc in water, nlcoliol, and ether. 
Soluble in alkalies. Yields oxalic 
acid to nitric acid, 

2« Snbor. Burns bright, and 
swells. Converted by nitiie aeid into 
suberic acid and wax. I’aitially so¬ 
luble in water and nlcohol. 

2S. Wood. Composed of fibres. 
Tasteless. Insoluble in water and 
alcohol. Soluble in weak alkaline 
lixivium. I'recipitated by ai'ids. 
Leaves iimeh chai eoal when distilled 
in a led heat. Solulile in nitrjg acid^ 
and Yields oxalic acid. 

VKCETA'nON (Saline) M.CIiap- 
tal has given us a good niciuoir on 
this subject, in the Journal de l*liy- 
sique, for October I/!;!)!, untitled Ob¬ 
servations on the liiffurnee of tho 
Air and Light upon ttio Vegetation 
of Salts, ill the i>perntion>i in tlio 
large way, of Ins inaniitactorv of nie- 
dieal and chemical pioductn, be otten 
observed that salts, paiticiilaily Iho 
iiietallir, vegetated on the side most 
exposed to the light, and the fre- 
qupiiev of the eficet indueod him lo 
xuakii some diieel experiuients on the 
subject. Foi this piirpoio* he took 
seveial capsules of glii.ss, and cohered 
liic ball oi c.iob, as well above as be- 
bnv, with iilack tiilk. At the snmo 
time, he prepared solutions uf almost 
all the earthy, alkaline, or metallic 
compound sails in distilled w atet, at 
the teinpeiature of the ntmo>]ihere. 
These capsules w'erc plaeed on tables 
in a well closed chaiiibei, wliieb lt,ait 
no chiiuney, and of which the doors 
and windows weic cniefully vto|ipcd 
up, in order that the evaporation 
might nut bo hastened by any agita¬ 
tion of the air. lleflerted light, by 
which we umlerstnml the liglit from 
the clouds, w'as ailirnlted thiougb ,a 
small apcrtuic in one oi the window- 
shutters. By tins iiianagiMiiciit, as 
well as the disposition oi the cap<iules, 

I one-half of each of their resiicrtivu 
I cavities received light from the upor- 
turc. and the othei w’.'is ahnost per¬ 
fectly in darkiitvs. The folutions 
I were then carefully poured into the 
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ff>y raPATis of n funnel ri'»tin^ 
on till* niiri'ine of tlie bottom, so that 
thf (mi (ter of the fluid wa« nr at aini 
Udiforin, without niiy irrrtrularity or 
drop of the lliiid inlliiKC on tlio ban* 
‘>nrl.n'c* of the Upwauls of 

lu'o hundred cxpciinieiit-i wern made 
Miii.itioui ol the pnnnipal tii.ils, 
VO ii' to Icitvo no doubt with rrfiard 
i«t Hit* I’oiiManry of tlie i’C‘«ult% The 
Ji\i)'l leiioii kaliU; fact is, tliul tin* ve- 
ircl.'ilioii took plnee on those oaur* 
l.Mvs only whieli were ilUininatcd. 
'rtiiH jdieiioincnon n as so stiikin^ in 
most of the solntionc, that in the 
hpare >if a lew davs, iiii'i ire(|uently 
oven Mlthiiione single dav, the salt 
was elevaled lines ahovethe liquor 
U|Miii thu enlightened suifnee, while 
Ihere did not appear the smallest 
( Mist oi cdfirc on the dark part. No¬ 
thin,'; I'oiild be more inteiestiii:;, than 
to observe thii> ^efretatn'Il, luoiectiiif'' 
tieipientlv more than an iiieli, and 
maiUint; the line id distiin-tton be- 
tw"M'ii tbe illuviinated and dark pails 
n| (lie *'J'he sul;»bate-of iron, 

o| 71111, and other nietal'*, more espe- 
ei.dh pieirri)te)l tliH appeiianoe. It 
via- /eneri'ily tib'-ened that the ve- 
jseiatum was s(i>>n'e,t toAvaid the 
iim-l (•iili;ddeiii’d paif ’Mm pheiio- 
ini roll iiM\ b.> I Miilen d still more 
inl' ie-fin;;, by dirci'liepr the ve/jeta- 
>■•■-1 . 1 *. ple.i'jiiie tou.nds the dillerent 
p IIN of llie Y.'siol. I'or this purpose 
Ill'll.Ill" niMi'e is Ie(|Uir(vl than to co- 
'I’l the sfiM'j.il paits in sureo'jsion. 
1 M’ the \i’,rotation always ♦.ikcs plaee 
III the erili'Jiteni'd parrs', and iiuirkly 
erases in that Avhieli is eoveied. 
'it'heii the s:nne solution Ir.is stood lor 

><•1 mil d:iA>, the iiiseii.-ibie iwapora* 
tioii ^1 riciiialiy d('pro^seK its surface, 
and ji eius\ or ed^o of »alt is lull in 
tii'MiliJiciire pait. Jlnttlic salt never 
uses, or at b'tist vei 7 imperfectly, 
aliore tbe Inpior, anil rannot be com¬ 
pared with the tiuevepetation. When 
salts arc aulYercd to vei^otato in this 
manner, the spontaueoiis evaporation 
ot the (Inid nli'ords very few crystals. 
All (lie saline matter extends itself on 
the s'ldes of the ves.H, 

VMINS. JVIrtnllic veins arc often 
sepantod from the locks thej iiitcr- 
si'i'o bv a th n wall or lining; of nit- 
iier.ll suhstaiu'es distiiirt from thu 
rock, and soiuetimos iilsn by a laver 
of (day on each side of the vein. The 
same 'piibstauce which forms the outer 
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coat of the vein Is also frequentlv in. 
termixt with the ore, or forms layers 
alternating with it; this is called tlin 
niatriv, ^Rii^nc, or vein-stone. It 
appears as if the ore and the vein- 
stone bad ticeii deposited over each 
other, on the aides of ttm vein, at 
different times, till they met and iilled 
up the Assure, tinuietiines the ore 
extends in a roinpnet mass from oiio 
side of the vein to the other. Nut uii- 
frequently there me hollow spaces in 
veins, called diuscs, which are lined 
witli crv.ta'is. In these eaMties the most 
beauti ful and ie!;iilar i-i} stalline forma 
are obtained. Aletallie veins ofruii 
divide and nnitc again, and sometiim's 
they .separate into a number of smaller 
lir.mches, railed stiings. To \vh.it 
depth inetallic veins descend is not 
known, not is it ascertained vvl.ether 
they geiieiailv grow vvider or nar¬ 
rower in theii deyeent. The opinions 
ol iinnors on tliis su1i|ect me so 
vaiioii', it may fairly be iiifeired that 
they dilTor in lliis respect in diliereiit 
'•iliiations. Vein'i me Kcldnin lich ni 
me near the ■nrfae.*, but niorease in 
iichne'-s as they de.c(Miii, and, at 
greater (lepth<, lieemnc poorer again. 
U’lieii i’jyoe wrote the .Miiieialopy of 
('miiwall, it was helieveil that the 
richest st'ite «I .i mine ol copper iu 
that coiiiitA was from HO to loityaids 
deep, .'ind lor tin from 40 to 11*0yards. 
'I'llis .lecoiint l>y no means agrees 
with the present state of the Cernisli 
mines, ('iqiper ami tin ai e procured 
ill cotisidGralile quantities at the 
depth of 40U vaids in the Dolcoath 
iiiiiie. 'I’lie Keton copper mine in 
Staflordshirc is now worked nt the 
depth of 4/2 yards: it is the deepest 
iiiiae HI England. The deepest mine 
that has been worked In Europe, or 
in any pait of the wmid, is one at 
'I'l iiltenberg in llohemia, vvliiuh ia 
lono yards below the surface. Me¬ 
tallic veins ireqiiently contain dilTe- 
reiit (lies nt various deptlis. Iron 
oic, copper ore, cobalt ore, and 
Sliver ore succeed each other in some 
111 the mines in Sa.xoiiv fn France 
there are ininea which cnnlair 
copper oie in tlie lowest pait, silver 
me above, and over that, iron 
ore. The thicknei'S of veins and the 
quantity and quality of the ore they 
euiit.vin, vary in every mine. Some 
veins aio only a few inches wide; 
others are several feet, and sonic- 
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timos several yards in Tridtli. Voina 
arc often narrow in one part, and 
swell out in another. The vein at 
tlie nolcoath Mine in Cornwall, va* 
rie^ from two or tiiree feet to forty 
lei't, and ill aotne planer it contrarta 
to little more than six inrhes. The 
leiii 'itoiie la i|iiarr7, in wliieli are iin- 
hpdded mas'^rs called bunches of cop- 
per jijiitetf, eonsistini? of copper 
iiriitetl with sulphur. Veins aoiiio* 
limes dt‘seerid in a dircrtioii parallel 
wjlli tlie beds of rock in which they 
nreiir, and swell into large cavities 
wbii'li eontiMrt again to a narrow 
slung, often so small that the ore ap¬ 
peals lost; Imt by pursuing the indi¬ 
cations of the vein, it is again found 
to enlarge: those are called pipe 
Veins, 'riie blue John or llnor spar 
iiiiiie near Castleton is of this kind. 
The vein whieh rnntains this spar is 
sepal atLMi from the limestone rock by 
a lining of eawk oi siilphat of baiy- 
tes, and by a thin layer of unrtiions 
clav , it swells out into large cavities 
wbioli contract again and entirely ea¬ 
rl iide Uic ore, leaving notliiiig but 
the lining of the vein to conduct the 
miner to another repository of the 
spar. The oiystallizatioiis and mine¬ 
ral incrustations on the roof and sides 
of the natural caverns whieh are pas¬ 
sed thro'igli ill fills iiiitie, far exceed 
in beauty llinse ot any other eavein 
in Knglaiiii; and were the descrip¬ 
tions (it the giotto of Antiparos trans¬ 
lated into the simple language of 
truth, there is leasmi to believe it 
W'oiilil be tonnd inferior in magiiin- 
eeiiee and splendour nt mineral deco¬ 
ration to the natural cavern in the 
fluor mine. This mine is rarely visit¬ 
ed bv Ira vellers ; the desreiit is safe, 
but the roof being low in some paits, 
it IS rather dilhenlt of aecese. One 
metalli(‘ vein often erosses or eiils 
throngli anothei ; in «nrli iiiBtances, 
it is evident that the vein wdiieh is rut 
ttiioiigh must be mure antient than 
that which intersects it. This oh- 
acrvatioTi respi'ctiiig the relative ages 
of veins was first made by Mr. Piyec 
in his Miiicralogia Cnrimhieiisis. 
When a vein runs parallel with the , 
beds nr strata nf a mountain, it forms 
a bed or stratum which some geolo¬ 
gists consider as a repository of me¬ 
tallic ores di-tinct from veins. Iron, 
which is iinirersally disseminated 
through the uiiucral kingdom, most 
5«fl 


commonly occurs in beds .orming an 
original part of rocks. Whether other 
metntlie beds are veins whieh hava 
taken the same direction with the 
seams of the rock, or constitute a 
distinct formation, may be doubtful. 
Soino dykes, and perhaps smnr ine- 
tallic veins, appear to be eoiitempo- 
ranemis with the rocks thev intcrsei-t. 
Hnnietimes the (|uality of the loek 
eh.anges as it apptoaehes a vein or 
dyke ; thus granite lias been observed 
to become smaller grained in flic vi- 
rioity of veins. The Biibstaiice of a 
vein or dyke is oeeaaioiially inter- 
iiiift with that of the rork, and tho 
pails appear fused together and 
Hometimes graduate into each other. 
These instances are favourable to tho 
opinion that the substance of the vein 
and rock were nnre in a molted state, 
and separated during the roiuolida- 
tion of the mass. Much veiiisTonn a 
part of the original constitution of 
the rork. Other veins are evidently 
posterior, as tlicv have fractured and 
dislocated the rocks through whieh 
they pass. The direcllbn of t'cins ia 
not vciy regular. In England they 
generally run nearly cast and west, 
and north-east and soutli-west; hut 
have frequently undulations and de¬ 
viations from a straight line: the 
most powerful veins are more regular 
ill thuir course tliaii siiiailer ones. 
Where two veins in the same district 
have the same diiectioii, or run pa- 
raliei, it is observed that their con¬ 
tents arc similar; lint wlieic I hey 
run in different diioctions, llie mii- 
ti'ntK vary. Molina, in his interesting 
History of Chili, nientioiiH a rein of 
silver at tr^palata, in the Andes, 
which is nine feet in thickness 
thronglioiit its whole extent, and has 
bi'cn traced nin<*rv miles, Kiaaller 
veins hr.'irieli ng rioni e.icli side of it, 
and penetrate tiie neighbouring 
mountains to the distaneo of thirty 
miles. It is believed that this vein 
stretches to the di‘*taiiee of .300 miles. 
A vein railed the 'I'ldeswell Hake, in 
Herbs shire, extends some miles cast 
and west; it is worked irom the sur¬ 
face, .'ind may be seen near the road 
side between tireat llucklow and 
Tlilessvell. It Is lost at ito two extre- 
milirs by the lime ruck which it iiiter- 
sects dipping under other rocks ; hut 
in the opinion of miners who have 
worked in North Wales, the same 
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Toin lisVfi npaiii in tTir limn mcks of 
tliiit (JiHtiirt. I'aiticiilur fiit*tallic nrnis 
run )>c‘ciiliiii Id certain rurka ; thus, 
till 'tdllf orrillli ill sillll muiio 

kiiuN lit .slate, hut lui<i iiexer lieeii 

tiiuiiil III liuie'Stuiie. fiMtiiin oins 
aie silsd asMXMuteil together; t.hns, 
li'ii'I ami ziiie nlllld^L always orrur in 
the suiiie \eiii, hut in ililleieiiC pi'u- 
liiiilioiisi. Metala aie rarely IouikI in 
a native htate, exeefit p\,itifia, |;iil't, 
Ml\er, aiiil eoiiper. They are usually 
riiiiihineil avilU Home siit.stanc* h> 
Mliii-li they are ininerali/erl, ulii h is 
either nxyKcii, aul)ihui, or an aenl; 
biMiietiiiies they are roiiil'ineil with 
otliei ineliils, ami foiiii allots. J)it- 
leient eoiiihiiiiitidii.s ut' thi* same me¬ 
tal exist in one mmh. ^s.ilwe ro|i(iei, 
Siilphiiret ot eopper. e.iiliomite el 
coppei, nr iiiiiliiehite, sniphat of enp- 
per, hliie Mtiiot, and eoppei eoni- 
iniierl with lead and lion lre'[iietitlv 
oeeiii td^relliei in the saiiie iniiie (ia- 
leiia, a Kiilphinet ot lead, is oftiii <is- 
^oelafed with while lead me, or i-ar- 
Iioiiate ot lead The laiti r, thoui'h 
H- iieli die eftiit.iinii'.;: se\i-nt 3 per 
mil ctl lead, inisim niel.ill'* •ippeai- 
anei*. and as mis! .iken for i .iw k and 
thrown !iw.i\ In tin' niineis in Deihv- 
ehiie iiiilil the \e.ii !Su;5 «r IkOt 'I'he 
mines «)t that i'riiiiil\ ha\ehi*eii wink¬ 
ed siiiee the time id llie emperor 
Adrian,and the ijiiantity ol me whieh 
}i.is h>-i II wiisfi'd duiinr that iieiiod 
iniisi liii^e hxen miini'iise. In what 
ina'iiier inelallie \eins weie tilled 
with ore has frie.illy divhled tlie opi- 
iiions 111 freo1o)jfi-ts, |)r. Iluttmi su]i- 
fiiises that linlh il)kes ami ^eiiis wen* 
iiHed with tlieir emitents in a state ol 
tiislon liy iiijeetimi lioin helow, the 
expansile foree oi tlie melted matler 
haviiiif eraeked the surlaee arid open¬ 
ed iiTassane for its reeeption. 'I'hul 
iiiiivy dvke.s were so fm nied appears 
proliahle tioui eiieiimstances pie- 
vioiislv stated. Other dykes np|ieai 
to have been open lls 5 iire.s tilled by 
iiiateiials wMsIu'il from the siiitaee, 
and emit.iiii rounded utmies ami 
siiinetiines undeenNCd veijetiihle mat¬ 
ter. From 11 dyke of elay in a coal 
iiiiiie ill Yorkshire, ‘ila feet deep, 
were dr.iwii out lonsr xejjetahleflhies, 
apprireiilly loots ; the woody pait ol 
whieh was unchanged, ami burned 
like the roots of couimoii woods. 
Werner supposes all veins and dykes 
were first produced by the bbriokiiig 
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of the materials of w’hifh mountains 
are eom]>osed ; and th.il melallio 
veins li.iie hecn tilled Ironi alnwe l>y 
the ores in a stale of soliitton. 'riii-* 
themv has been adiaiu od witli miieh 
eoiindeiice, and wannlv supported hv 
niaiiv ireologi-ls; hot we h.i\e no hesi¬ 
tation III asseirim; iluit il is denmi- 
stiatiielv repunnant to faets: iMileed, 
the iinplnit nedil whieh has heon 
given to IMr. Weinei's dogmas oi\ 
tins siilnret, is one ninong jiniiieions 
instaiiei"- ol men of dislingnishi'd ta¬ 
lents resigning their jndgineiil lo aii- 
tlioiily, 'iiid supporting the most ab¬ 
surd pro|wi-itions, wtieri emiloi iiiahlo 
to their lavourile hvjuitbesis. If 
veins were tilled In metallic solutions 
tiom .iliove, tliese solntinns must 
Inive eoveied the ]ii,>)iest iiiouiitauis 
over the whole earth, and instead of 
Inidiiig inetallie ores in the )irrseiit 
eoiihiied lepositories, they wmild till 
ail the eavitiev ami vallevs in every 
pait ol the vvoild. As Dim theory 
snjiposes likewise that veins weu* 
Imined at dilfereiit times, n ininiher 
of these metallic scdnlimm vv’oiild siie- 
<eed earli oilier, and wu should liiuL 
legnldi strata ol ore in all primary 
and tiaiiMtion roeks ; and the rjuan- 
titv toiiiied liy these deep seas ot me- 
tallie matter would he ineonreivahly 
gieal This Iheorv m deeidedlv in¬ 
validated hy the lollowiiig larts. 
When a inetallie vein passes thiough 
fliiferent kinds of roek, it is generally 
observed tliat llie r|iialit> oi the ore 
varies with that ot the rock through 
whieh it pa.sses ; ami even dilfeient 
beds of the same roek aie more pro- 
dnetive than others, and are oalled 
hy miners, heating measures. This 
is the c.ase in liiirliam, in DerhysliirCj 
and probably in ovei V part of Bng- 
laiid and Wales. ,Mi. Weiner quotes 
one iiistame, as it it were exti.ioidi- 
narv, ol theqinility and quantity of 
the ore being changed hy the ii.'ituro 
ot the roek vvliieh it iiitei'seets, and is 
inclined ta admit that elective artlnity 
for the lock may have contributed to 
the ctfeet. The cireinnstanee, so far 
from being cxtraoidinai-v, Is of coin- 
moii oeeurronee, and known to all 
working miners. The entire cessa¬ 
tion ot the ore in one pint ol a roek, 
and its ro-appearane,* helow, arc still 
more sti iking, fn J)eih)shiic the 
beds of metalliteroiis linieslonc api 
sepal nted by bods of baatiltic rock 
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callpd toad-stnne. When a Toln of 
li'iul ii) woikiMl tlirouuh The lirnt lime> 
htoijo (1<t» II to the to<i4l-<‘tort<'j it eeii.se$) 
to oi>rit:iiii iiiiy ou', uinl olli'n entirely 
dNii^ipeais; on xiiiknig tliioii^li tlie 
lii.ifl-sliiiie In the se> oiuL liine^loiie, 
liic me IS tiiiMul .i,',i;)i, Inil is tilt olf 
I'V liM\ I'l t>eil oi lo.i'l-sloiie, ini'U'r 
wini'li it s ii(r.iiii III the till I'll 

liliii'- liiiie. (ii '.ti iMi< M'liis p.ii tieles 
ot |i ill) i.iciir 111 llie toiiil-'loue, hut 
i'l ven '•mall i|ii.intitK'ti. 11 miiieuLl 
veins well* tilled limn .ihove hs iiie- 
ti liic uolnlion-., il IS iiii|>ii-s'>ilil(' to 
emi“ei\c lli.if llt(> (i.ilme ol llie lock 
shniihl ehiiii^c the i|ij.ility ol the oie ; 
Jiuii'fi le-.'I'onhl the me ili-iiiM'eiir in 
one stialniii, aiiiL !ip]ii'iii au^iiii in a 
^tiiitnni hehiw it, Nm (mild the vein 
Im‘ lilleil XMl h melt'd iri.ilte. ejeeted 
limn hehiu . loi in eilher ease il 
uenhl he eijirallv iiis) os^dde to ex- 
pla.i! why the oie i-x scji.iitited hy the 
toad-stone, ihoimli the vein is emi- 
tnuied ihiKiieii it. .Air. J'.uev, wliu^e 
aeemiiit ol the I>erh\slii]e mines is 
M’ell deseiMiii'' atteritimi, says that 
wheie the beds ol liine-stmie aie ili< 
vnhd hv M'aiiis nl ihi), lliese seams 
fie()Uf!iil1y eiit oil the xein us eileetii- 
ally as the tlin k beds id toad-stone, 
SijL'h liiels |)iine, iiirmitest.ild/, that 
veris v\ eie'lot 11 led vv'Hi tiieii emitents 
rioiii alioxe. it iiiet.ilhe matter was 
not |imired in fimn ahoM*, or elected 
fimii helnyx, in vx'liat niiiiiiiei did it 
emiie intu the vein'- 'Jhie sfato ot 
eheniie.il -eieii'-e, and the laits at 
|ite-(eiil kfioun, aie too limited to tnr- 
iii>’h a suiiitii'ii to tills iiileiestiiij; 
(jneotimi 'I'heic are, l.owevei, ri'i- 
tani ini'ieatimis xyhiih may serxe ns a 
Hue to liitnre di-eovei'. Tiietaiia- 
tioji ot tlie iiiiiieiiil piolint- in veins 
as they |ia<-s thron^ji dill>'teiit strata, 
srenis In |iiiivr tli.it Mu' strata vveic 
ethi lent e.iii es in |,:oJueiii;: tins va- 
ri.it on. I'eili i|is ijiet.'llii. in.itter vv as 
diin-ed tlnmu'li ditreieiit loek-. ae- 
eoidiiit! to then eleetive athiiitv, and 
.se|iatalid limn them by'loltan; dee- 
tiieilv, tlie di'loioiit sides ol the vein 
jms^e^wiiij/ dilleient '■tates o| Heetii- 
eity ; oi the stiata may net like a ho- 
Ties ol (dates in 'he volt aie pile, se* 
naiatiii;; and seerotinyt nietallie matter 
iioni Its ditreient eombinatmiis. 
Some of the iiietalri and other Nuh- 
Bt:iiiee.s loiiiid in veins aic capable of 
solution in Iiydiofren gas, and peihaps 
all of them may he bo hy natuial pio- 
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cesser; in slate they m!y liftTe 
penetrated the vein ainf depnsiled 
rlieit eoiitent.s. The discovei y, how- 
evLM‘, ol the melallie nature of tho 
vei y earths of vvliieh locks are eom- 
posed, and the (irobubilitv tli.it the 
metals are rmiiponnd buhstaiiees, of 
which bvdifi,';cn loiiiis a ]Mjt, open t<» 
onr view the posbilnlity of the Imma- 
timi ot melalbo matter by natuial 
proccbscs, vHiieli it iiiav not be be¬ 
yond tbe powers ol the liinnan nniid 
to duvelope, it not to iinitale. 11 jiic- 
tallie niatlerbe now toiniin}; jn mines, 
the (iioccss of its loimation is e.K- 
treniely slow ; but tbeio aie cin uin- 
'•t.iiiies wbieh a]i|ieui to prove tliat it 
may, in smiie inst.iiices, be peiceived. 
.III. Tietiiii, director ol the luiiies m 
H.inovei, bus .seen a leather thou;', 
suspended lioni tlie rout ol a mine, 
eu.iied with silver oie: he h^ also 
obseived native silver and vuremi* 
silver ore euatinK the wooden sup¬ 
ports lott in iiiiiies two bundled years 
beloie. lie is led limn these eircum- 
>>l.tiiees to .support the opinion th.'il. 
metiiHiv dies weie torttied by iniiieial 
vapouis or cxlial.ll ions, m were 
once ill a gaseous state, (liu )iievent 
arqu.iiritanee |yilli lai't.s is loo limited 
to decide llie interest im.r ijnestimi re¬ 
specting tbe lorinntmii ol inetallie 
ores, and it is more eoiisomint with 
tbe true s|iini of pliiiosopiiy liaokly 
to confess oiii igimi .nice ib.iii to tmiri 
-ystems fimn inipciieet d.itii. The 
veins of I'oal lieai a gieat le-eni- 
blame to niet.il]ie veins. I'or tiiither 
illii-tiatimi, we sii|,|(iiii n de-i i'|>tion 
by iili. (tiikewell, III the Tian-.n I'oiis 
of the lieoogii'.il Soticlv, ot a l•('HI 
held at Jtradlmd near Alum lie ter, 
winch vve have alic.oly lejciied to ir 
our aiticle on eo.il ; and to vvlio h ei- 
tiile vve again call mu ic.ideiai at- 
teiitioTi. 'I'his Held is o| vci\ Imjted 
diiricnsimis, extending little nmuj 
than two miles m len/rlh, and JI)OI> 
yaids in breadth. 'I'lie gie.dest 
depth to wliieh the woikmiis iiavu 
been caiiied, is MOvaids. Ten-earns 
0^coalIl^e to the sill lai e, some of 
vvliieh are gicatly deteiioi.ited bv an 
intermixture of pyiilvs, 'I'lic luei* 
Medloek tiow.s lUMrlv til light -iii.Hos 
With the line ot healing id sti.il.i .u.d 
a section is exposed on its luiiks to a 
considerable di-taiiee. The stiatu, 
tflncli alteniates with bed.s ol coal, 
are tbe tiaiue that are tidually louiui 
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iiivlor sfmila i Lan- 

ea>l)irp, (Mteshnt*. aivl the Avest of 
l>(‘ih\>hlu‘; A'l/. aipillar-ivMis anrl 
himiiiinoiiH shale AAitji vi'pfel.ililo iin* 
{■ii’ShiotiH, and iron stone, soinrtnnes 
111 sometimes in iKMlnles. 'I'liese 

Mceiii ovei till* tilst eoal liinesinne of 
fi U’ddi'^li-iiloiA’ii eol.Mli. The field IK 
hoitiided liy led silieiuiix saiidstniie 
siniilai'to that on AAIni'h the town ot 
Alaiiflieslei sfaiKU, and !.'> or Jfi] 
' :ird'» ol it** eontaet. A*'itli tliat roek, 
the roil IK M»lt and haidly v oitlr 
Avorkiiif'. TJie eual nieasiiie-. diji to 
f lie south at an aiiitle of ahont .'M*', 
tind AvheroA'ei they IniAe heeii jnoA'ed 
oiilhe southern side ol tlie held ahiits 
;ii;aiiist the sand stone, hut on the 
iioltlieni side, at the distance of ten 
A.lids tioin the I'od roek, a lied ot 
eoal, tour feet in thiekiiess, lisesto 
the s^i(,iei‘ ]>er|iendi<'(ilarl\, and tei- 
finmles the real ineasiire-; the spare 
tietween tliis tied and the led rork 
tieiiiir tilled oith lirokeii stones and 
lulihie AAithoiit any appe.iranre ot 
htratiliealioii. TIhk peipemlinilar 
lied hiis been AAiOiiijIit t») the deptli of 
■1') toel, and is ot the same (quality 
and t;eiieiril appeal aiiee as a loni- 
Jeet hed Avhii-h lise- iiflyBr the middle 
«>f the held 'riiere is a dyke in one 
liavl. Ill the held filled AA'ith a stone 
nearly sir.iil.n- to the red rook, hut it 
«loei lint atfeot the iitrat.i on either 
Mde ol it, Ji'oiirteeu hundred yards 
to the iioith of the liradfoid coal 
liehl, and >eparated from it hy red 
Miinlstoiie, is the eual field of Oroyls- 
deii. The first roiil tliat lises there, 
AS lit the distance of si\ty yarsls finin 
Ihc red roek, and similar to the hed 
■Avliicli ii>es sitthedistiinec of 35(1 yards 
from the perpendicular coal in the 
Jiiadford field, .•! represents the 
leiiifth of the Held. f>’/j repie.spiits 
its .hreadlh. f’different beds 
<if coals which rise to the surfaee. 
/*J*the pevpendieular hed ol coal, 
/i//the iiiiiestoiie. /I ft Jl the led 
&and roek. Iavo beds <if coal 20 
inches thick, one of them in the 
])r()>lsileii coal Held. The next jd.ite 
lepvpseiits the «*ei‘tioii of the same 
stiMta oil a piano pri peudiriilar to 
,•/./. It is probable that the stiata 
in both these fields, ivcrc once niiifed, 
and have been sejiarated hy suiee 
couvulsion of nature, in coiiBeipienoe 
of Avhicli the red roek has been iiitoi’’- 
X'oscd like a AA'cdgc betAveeu them; a 
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.sliding: motion bein(f g:iron to the 
strata Iia’ lateral pressure; for a force 
aettrip in a direct line from ahoA'e or 
beneath eoiihl not produce Ihc heiid> 

! iiu' Ol tbhliiii; of the (our feet coal. 

VI'jllA'ritlA. A iie\A’Aefret-nhle al¬ 
kali, discoveied lately hy MM. l*ene- 
tier and CaA’cnton, in the veratruin 
saliatilla, or ceA'ndilln, and some 
other plants. The seeds of eeca- 
dilla, alter liein)t fieed from an nne- 
tiioiis and arid matter by ether, AA-ero 
di^iested in I'oilni^r silrohol. As this 
iiiriiKioii moled, a little aa’ux aams ile- 
posited ; and the liipiid h< ni^ cA’apo- 
rated to an extiact, re-di.ssnlvcd in 
vA’ater, ami nfrain eoiiecntrated liy 
e\aporatioii, parted Avitli its coloni- 
■ niff matter. Acetate of lead nas now 
j pom I'd into the solution. The excess 
of lead AA'as throw'ii doAvn bA' sid[>hn- 
ictted IiydrofTcn, and li(|nor being ron- 
ceiitiated liy oa aporatioii, Avastreated. 
AA'ith magnesia, and again filteied^ 
The precipitate, boiled in alcohof, 
guA'c a solution, AA’hieli, on CAapora- 
tion, left a pnlA'criileiit innttei. ex¬ 
tremely bitter, and with Jeeidedly 
alkaline ohararters. The preeipitate 
hy the acetate of lead, g.iAC, on exa¬ 
mination, gallic acid ; and hence it is 
eoncluded that tlic new alkali existed 
in this seed as a gallate. A'eratria is 
AA'hite, piilA'crnlent, has no odour, hut 
exeites Aiolont sneezing. It is ACry 
acrid, hut not bittei. It prodiiecs 
violent A’omiting in Aory small doses, 
a lew grains may cause death. It is 
very little soluble in AAatei. It is 
A'ery .soluble in .nlcohol, and lather 
less soluble in ether. It fuses at 122*» 
Fall. On cooling, it b<'crimes an am- 
ber-roloured translncent mass. Jt 
acts on te.st japeis like an alkali, 
and furiiis salts iincrYstallizahle hy 
eA'upoiatioii. The salts appear like a 
gnip. Tlie snpeisiili'hnte only seems 
(o pie-eiit eiyst.aks. Iodine and chlo¬ 
rine prodm’e, Aiith A'ei.stiia, an 
iodate, hydi'iodate, chloride, and 
iiinriale. 

VERlUCiRIS. A crude acetate of 
coppei. 

\’KKniTER, is a hliip pigment, 
obtained hy adding chalk nr AA'Iiiting 
to the soliiiinnof ropper in a(|uafoitis. 
J)r. Meiret says, that it is piepared 
ill the folloAving manner: A quantity 
of Avhiting is put into a tub, and upon 
this the solution of the copper is 
I poured. The uiLxture is to be siiired 
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a very day for some hours together, 
till the lic|Tinr loscH ila rulonr. The 
li'inor is thou to bo iiouied oflT, and 
irinrc «olulioii (it roiipoi is to be add* 
cd. Thin is to bo r('|ioatO(.l till tho 
‘whiting has .n-quircd the proper co- 
loui. Then it is to bo spiond on 
laige pi(*c(’'« Ilf (*hnlk, and dried in 
tho imi. It appt'iirs Iroiii Al. I'ellc- 
troi't! aii.ihsis, t]i,u KlU grains of tho 
n'l’y best veiditei contain, of rai lio- 
nic acid .'to, o( wafri 3^, iil pure lime 
7 111 o’t>pon y^, and of piiiu copper .lO. 
The author iciuarks, tli.it the lonli- 
teis (il inlmiiir (|ualily cviitiiiii niuio 
chalk and less dipjii'r, 

VKIIJLTCK. A kind of harsh, 
anstcie lincgiii, iii.idc of Iho ex- 
pu’ssed inice of tlie wild apple, oi 
Cl. ill. The riciicli gi\o this name to 
iiiMipc grapcit, and to the sour iiquoi 
olitaiiicd Iroin them. 

\ Jat.Ml LION. The red sulphuret 
of inriciii \ OI Cinnabar. 

VJ’tSlj VI AN. Idncinse of Haiiy ; 
a snii-Hpecies of pMaiiiiilal garnet. 
tilNtennip vitieo-icsinous. Tianslu- 
ceiit. Ill'll ads doiilile. bciatches 
felspar, llriitle. Sp. gr. .TS toa-1. 
Jt becomes olectiical by fi letion. its 
con>litiu'nts .ire, siliea 35T>, hiiie 33, 
alumina 22'2'i, oxide of 110117**11 ox¬ 
ide ol inaiifMiiese <f2.). Io'*s l-fi. It 
oi'i'iir-) ill einisiileiable atmiidanee in 
nnaltcieil ejeeled roek'i, in the xi- 
cinity ol A'esuvuis. At Naples it is 
cut into riiig-stiiiies. 

VlNUGAll, is the aeelic acid dilu- 
ted, iiiid in tlie form in which it is 
iuurul in commerce. There aie lour 
Tarielics, 

I. Wine vinegar. 

II. Alalt tinognr. 

3. (‘"'iigar \ illegal*. 

4. Wood vinegar. 

Wine \iiirgar is, of course, made 
only in wine countries. At Pari®, the 
wine destined foi vinegar is mixed 
witli w'iiie lees, and the whole heing 
tiansfcried to saekclotliSj the liquid 
matter is forced out hy pressure, re. 
reived in casks, which aie set upright, 
witli a small aperture at the tup, and 
exposed to the iicat of the sun in 
summer, of a stove in winter. Fer¬ 
mentation soon comes on ; and in tlie 
case of regulating this ll■nurntation, 
by taking care that ttie heat is uot too 
great or too small, lies tlie' difficulty 
of making vinegar. In a fortnight in 
summer nr in double that time in win- 
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tor, tlic fernieiitatlen is fiiiisheil; tho 
vinegar is put into casks, with chips 
of birch wood, and in a foitnight is tit 
for use. At Orleans they pielcr wine 
of a year old for making vinegar, 
is there much of the vinegar used Ml 
PTaiice is made. The used casks cnK«d 
mothers are iievci emptied moic than 
half, . 111(1 are successive!) tilled again, 
to acetify new portions of wine. Al¬ 
cohol added to the terinenting liquor 
incie^hes the quantity ot \incgai. in 
tills coiiiitiy, viiiegni is otreii inadn 
tioin malt. The essential ingredient 
is saccliaiiiu* matter; and tlierelore 
w’iiio, malt liquor, sugar, or any otlier 
substance containing ''acchailn'e mat¬ 
ter, will, liy fermentation, yield vine¬ 
gar. Till* woit, after 3<i hours is put 
into casks, which are laid on their 
sides, with their bung-lioles loosely 
cuvei'cil, and exposed to tlie sffii in 
summer, or to the heat of a stovc- 
rooni ill wiiitej*. In three uiontlis the 
iillegal is lit for tho manufactuie ot 
sugar of lead. In domestic puiposes 
tlie process IS (Iitreient. 0 The liquor is 
put into c.isks h.iviiig a lalse cover 
pierced willi holes, lixed at about a 
toot fiomtlic bottom Uiithis a consi- 
deralile quantity ol tlie reluse finrn 
liritjsh wine inaTiutactiirers, or clieap 
r.iisiiis, is placed. The liquor is turn¬ 
ed into anotlier bniiel c\eiy twenty- 
four hours. In wliicii time it lias be¬ 
gun to become wnim. Sometimes the 
whole is fermeiited as above, ttood 
vinegar is also made finm weak sy- 
lup of sugar, at the rate of IS uz. tu 
cvei*y gallon of water. The principle 
IS the same. Good vinegar lias been 
made trom the refuse of bee-hives. 
Wood vinegar and its uses we have 
noticed at length in the ai-ticle Pjyro- 
ligneous Acid. 

VINEGAR OF SATURN. Solu¬ 
tion of acetate of lead. * 

VINEGAR, fRADICAL.) Acetic 
acid. 

VITAL AIR.—See Oxygen. 

ViTKIFICATlON.—See 6 ’/om, al¬ 
so Stliea. 

VITRIOLIC ACID.—See Sulphu- 
Tie. Add. 

VOLA'llLB ALKALI.—See Am¬ 
monia. 

VOLATILITY. The property of 
bodies, by which they arc disposed to 
assume the vaporous or elastic state, 
and quit thc Tassels in which they ar« 
placed. 
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VOLCANOES, are oponiii(;a iiiiwle 
in ttiO earth's stirfaee by iuternal 
tlrPii ; they refrularlv, <ii at intoivalH, 
tlimu'iiut ‘•moke, vapinir, larf^e 
stones, sand, and molted stone, called 
lava. Some volcanoes throw out tor- 
rents of mud and brdliin; water. V<il- 
rnnoes k^'ik'ihIIv exist iii the vicinity 
of the Noa or lar^e lakes, and also 
briMK out fiein uiilatliuinalile depths 
below tbc sea, and form new islands 
wMtIi the melted lava and stones wbicb 
they eject. When a volcano tweaks 
out ill a new situation, it foiins a vast 
rent or fissure, through ahieli lava 
and stones ai e thrown out, that soon 
elioke up the |'assHf;e, and eonbiie the 
eruption to one or more openings, 
roniid wliieh a eoiueal innuntniii is 
fniined, the open part of whicii is 
railed the er.iter. 'riie indieatioiis ol 
an :f|fproai-liiiiir eruption aiu an in¬ 
crease of smoke Irom the snminiL, 
wiiieli 'Oiiietimes lises to a vast 
heiirlit, branrhiiif; in the lorni of a 
Miie-tree. 'riomeiidotis explnsiotis, 
ike the (iriii((:ol artillery, coniinenre 
after t!ie liicirasc ol samke, and are I 
siiereeded Viy rod-eoloiired Ihinies and 
showers ol «loiie>!; at leiiifth the l.iva 
flows out truni the top ol the ciater, 
or breaks thronirh the side*, of the 
nionntain, and cnMrsllu* iieiKhhoiir- 
inif pliiiMs with melted matter, ahieh 
hecoiiiiii? eonsolidated, fojins a stony 
mass olieii not less than some hundred 
ef|u.i]e miles in extent, and several 
yards 111 thickness. The eruption lias 
been known to continue several 
months. The ijuantity of volcai'ic 
powder, called ashes, thrown out, is 
iiirnnceivahly great. During one 
eruption of i'Etiia, a space of 15U 
miles ill circuit was covered with a 
stiatum of sand twelve feet thick. 
When the lava flows Irecly, the eaitli- 
quakes and explosions liecome less 
violent; wliieh proves tliat they were 
oecasioned by the coiilinemeiit of the 
erupted matter botli gaseous and .so¬ 
lid. The smoke and vapour of volca¬ 
noes arc highly electrical. The long 
period of repose winch sometimes 
takes place between two eruptions of 
the same volranu, ia paitieularly re¬ 
markable. From the biiiHing ol Rome 
to the 7flMi year ni the Cbri«liiiu era, 
no mention is made of Vesuvius, 
tliouKh it had evidently been in a 
prior state of activity, as Uereula- 
nenm and Pompeii, which were de- 
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stroyed bv the eruption of thatyeai, 
are ]i.ived'uirii lava. Fiom the Pith 
to the Idtli ceutiiiv, it leni.iincd qiiiec 
tor nearly 400 year^, and t!ie cialer 
was oveiginwii with Inity trees, it 
w'as descended b\ ttraccliiiii, .iri Ita¬ 
lian writer, a little time piior to the 
great eiuptioii oi 1(131; the bottmii 
was nl that time a vast plain sur- 
roiiiidcd by caverns and grottites. 
yiltiia has continued bin mug since tlio 
time of the poet Ihndar, with occa¬ 
sional iiitei valt oi leposc xcldoiii ex¬ 
ceeding 3U or lU yiMis. Subni.iiino 
volcnnues au* preceded hy a violeig 
hiii'iiig and agilatiou ol the watei, 
and by the discli.ime ol volumes of 
I gas and vapimi, which take liie and 
roll in sheets ol llaiiic ovei tlie surlaee 
of the waves. Alasses oi rock uie 
daiteil tliiough the water with gieiit 
vinleiice. ami aceunnilate till tliey 
lorm new islands. Sometimes tlie 
ciater of the volcano iise-i out of the 
sea during an ciujilioti. In 17*^3, a 
subiiiaiiue voleaiio broke out near 
Iceland, which loimcd a now island ; 
It raged witli gieat fury lor social 
month-. The island altei-wards sunk, 
le.iviiig only a reef ol rocks. In De¬ 
cember, l/'JO, a violent eiirthquake 
was lelt at Teiccra, one of the 
Azoios; the next imniiing a new 
island nine miles in cirunmicreiice 
W.IS seen, from the centro of which 
loxe a coliinui ot smoke ; it after- 
w.U(ls sunk to a level with the sea. 
Near the little i-laii I of iSjntoii, 
m the Grecian uiclnpel.igo, suh- 
marinr rulennoos iiave repeatedly 
hurst hotli during the lu-t liUOl) years 
and iiirrned ‘•eveial new islands 
three ol the ancient eruptions are re- 
eordctl hy CMniv, Strabo, and Seiicca. 
The I,i%t eiiiptioii was in tliu year 
l7(>7- The number of volcanoes has 
heeii estimated at neai 2Ull; but they 
may be supposed greatly to e.xceed 
this esUiuate, if we consider tlinse 
volcaimes us onlv duimani, and not 
oxtlncti which still present ir.dicatioiis 
ot subterranean heat. In the Azures 
there are no lesstlinn lorty-two ac¬ 
tive or dormant volcanoes ; aiinost all 
the islands in the Atlanlic, and many 
ill the Pacitlc ocean and the Indian 
Seas arc volcanic. A range of active 
and dormant volcanoes e.xtends tioni 
the southern extremity of America to 
the arctic circle. Numerous volca¬ 
noes exist in Iceland; and the hot 
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puilliliiirom fvlialntions from craters 
III \iiiiiiiis parts lit Italy prove tliat 
tluMi' iiitiM'iial Hies nn* not extitigiiish- 
e-l. Of the volcanoes in iiurtlicni 
A'-iu, OP the iiitenoi ol Afiiea, we 
have little iiilniluation, and the volca¬ 
noes ii)veie>l hy the sea cannot ho es- 
tmilted ; lint tiom the above st.ilo- 
iii'Oit ive au> aiithoi ized in helieviiiK' 
that videanic hies aie more exten- 
si eh npei .itive on the SIMlaee of the 
itlohe than many {?eolo>rists arc dis¬ 
posed to .idiiiit. 'I’heii «oiirce is detp 
iiM'lei till' siivt.ice id the eaitli, and 
lO'inv rir.-uni'taiiees iiidieate that a 
connection exists between volcanoes 
■it a v.ast dist.tiice troin each otliei. 
In when the siihnuii'ine loleano 

near leeland siiddeiilv ceased, a vol¬ 
cano hiohe lint'2 HI miles distant, in 
tlie iiitenoi ot llie island, and at the 
same Inrie the ftceat e (cthiiiiakes took 
place ill Calahii.a, On the iii'rhi in 
which Lima and t'allno were ih’stroyed 
hv an earthipiiike, lour new volcanoes 
hinke ont in the Andes. Otlier in- 
atanees of the apparent connection ot 
eai-tlwiiiakes with distant volcanoes 
have heeii helore staled. Were the 
source of volcanic lives near the siir- 
laee, the coiinti v in tlicir vieinitv would 
sink down ; and it is inifiossihle to 
conceive how the «aine Milciino eonhl 
eontimie its eruptions inressatilly |oi 
more than 2!>00 veins, leliich is the 
eiisewitli Stronihoh, s;i,iatcd in the 
Lipan islands. I'r i^tnieiils of locks, 
aiich as lime .iiid ^vpsuiii, aie tla-owii 
out ot voicaimes uneliaiiKed hv tire, 
which |•ro^e!. that the sioirce of heat 
was deep lieloiv the ran-'c of tliose 
rocks ; they have been merely driieii 
up liv llie siilitcii mean e\plo-ioii, 
wliii li liiiced a ]>assa;;e throiit'ii them 
From the v.iiions phienoniena ivhieli 
lolcarioes present, w'* may with pro- 
hahdity inler that the internal part 
o| oui planel is in an iftueniis st,ite, 
him eier difhenh it may he to explain 
ipwliat niiiniiet this heat is;;fencratcd 
and eoiilincd. In erery depaitinent 
ol nature, our iinijiries arc tonni- 
natoil by idtlmate facts, bevoml which 
further rese.arch hecomes vain. The 
ronslaiit freiier.ation and emission uf 
liftht Imn the surfarc of the snii is 
more inexplirahle and Burpiisin;; 
than the constant (tenei.atioii of heat 
in the centre of the planets ; hut vre 
cannot refuse our assent to the fact, 
though it Is far beyond the potrer ofj 


the human miiul to conceive by what 
means tlie particles of li|Tbt are pro¬ 
pelled tliroiigh space with such asto¬ 
nishing velocity. Wc are too upt to 
measure natural opei'alions by their 
coincidence witli the received system 
of pliilosophy, and to m.ike our oil'u 
ignorance the standard of tiiith. 
Had all the volcanoes in the uorld 
been dormtuit lor the hist 2000 yearn, 
and weie we only ncijuamted with 
their*existciioe hy the writings of 
■ancient historians, we should dis¬ 
credit Uie hii't, and pi me its mipo-si- 
hilitv hy an appe.il to cstaldishcd 
eheiniiMl piinciplos: we should lut- 
tlier .'icciiinpanv the proid with a 
]i'ithetic l■llUl>nt.ltioll ovei the credn- 
lilv ot lotiner tunes.—The descent ot 
stories lioni the atniosplicre w.is 
denii‘d during a longei period, (j^oiigh 
the lai't is now cstalrlished heioiid 
all doubt' this Hhould teach us to.ho 
less confident ill onr own know ledge, 
tor theie arc still ii'inamiiig ‘'moie 
things ill heaven .iiid ^aith than are 
dreamed ol in om philoso phi."— 
Admitting the existcnice ol oeiitial lire 
in the earth, it is nut diiheiilt to cmi- 
eeivc that theie may be determinate 
onuses by whicli its intensity is in- 
cie.ased or diiiiiiiished at cert.iiii 
periods. We know little ies|cciin,<< 
the opeialion ol electric or voltaii: 
energy ill Hie laboiutory of n.-tture ; 
hut fi'rm the existence ol electric 
iigiit .at the poles we may infer that 
electric cuirenlti arc passing through 
the duets which .iie Iniind in tlie 
ciateis of volcanoes. — Sulphureous 
and sulphiiiie acids are lormed h>' 
the combustion ol nulpliur during 
ei'iiptio'is : tlie->e act upon lavas and 
rorks, and piodiice diircn'iit comhiiiii- 
tioiis, of which the most impovtaiit 
arc alum, sulphate of inagtiesi.'i, gyp¬ 
sum, ainl gieeii coppi i.a.s. llydiogeii 
and sulphuretted hydj-ogeii are cmit- 
toil from vidcaiioes in va-t qiMiilities. 
Whether whospljorus be a proiloet of 
volcanoes* is unknown: its extreme 
iijQaminability prevents it from being 
discovered in a concrete lurui; but 
the dense wdiite clouds, Te.setiibling 
bales of cotton, whicli sometimes 
cover Vesuvius, reseinhic the fumes 
produced by the combustion ol iihos- 
phoius. Among the products of vol¬ 
canoes we dnd only three substances 
which are rombustiblc in the atmnq- 
pherCf sulphur, hydrogcni uad a small 
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pnrtitin of carbon; but it haa been U in usuall/ reddish, aomotimes gicV, 
conjectured by sir H. Davy that the white, ui given. Jt fioqueiitly oii- 
eartha and alkalic*. whivMi fnnn lavas, s^ists of puiuice-stoiic in pviwdcr, but 
exi'tt in the centre of the globe in a suinetlitics it is fonued of oxided clay, 
mctaltie state, and taVc fire by the One Ituudied parts of red pu/ridaiio 
ueee’«'i of nater. This proi'erty of afforded Dergniann, silex fi.'i, aluiui'ua 
the iicwly-disi'ovci ed metals, to in- 20, lime f>, iron 2o. When the lava is 
tlamc instantly on the acress of watei, once Ihiowil out of the cralei, it rollH 
by which they are coiweilcd into in large rivers down the side of the 
earths or alkanes, offers an easy ex- mountain to a eeitaiii distance, which 
plaiiation of the oiigiii of volcanic forms tiic currents of lava, the volcu- 
lirrs, euuld we suppose thaU t>ub- nic causeways, \c. 'J'Ue suiface ot 
stances so extremely nillaniniuhle and the lava cools, and foinisa solid crust, 
oxydalde hase reinained for a^cs in a under which the liquid lava ilowa. 
nietullic state, 'riicic niav, however. After the eruption this crust some- 
lie proci'sses Ml the vast laboratoiy of times leniains. hikI foims bulUnv gnl- 
tlie elolie lliat constantly sppar.xte the leries, wliich Messrs, llauiiitoii and 
eaiths Ivinn oxygen, .and prepare Ferher have vibited ; it is in these hol- 
them lor the snppoit of volcanic lues, low places that the sal animoiiiac. the 
by which they arc thrown upon the nun iato of soda, and other Mihstanccs 
sinl^ci>, and a connection is estah- sublime. A lava may be tiiiju'd out 
lisliod between the iiiternal and ex- of its euuisc by opposing banks or 
tonial parts of llie plj^net.^ The dvkes against it; this was done in 
foire with which all volcanic pio- IfidiJ, to save Catania; and SirWil- 
ducts are thrown is astouiihing. lii liani Hamilton proposed it to the king 
the year ITdQ, a stunb twelve feet of Naples to preserve Dortici. The 
high and foA in nrcunifercnce, w'as currents of lava sonietinies remain 8e< 
llirowii to the distance of a quarter of vcral years in cooling. Sir William 
n mile fium tlm oiater; and in the Hamilton observed, in l7Cd, that the 
sear 1771 • sir William Hamilton ob- lava which flowed in IJSfi was stilt 
seived stones of an enormous size, smoking in some places. Lara l.-i 
which eini loved eleven seconds in soinetiiucs swelled up and porous 
falliiig. Ti.is Indicates an elevation The lightest is called pumice-stoue 
of near two thousand feet. The erup- The tubstaiices thrown out by volua 
lion ot xolcarioes ix frequently aqiic< noes are not altered by tire. They 
oils; the uatci, w‘hich Is con- eject native'‘UbstaiiceB,sucbasquai't 2 , 
fined, and favours the decomposi- crystals of amethyst, agate, gypsum, 
tinii of the pyrites, is sometimes ainiuntims, felspar, mica, shclb, 
stiongly thrown out. Sea salt is .«chorI, &c. The fire of volcanoes is 
found among the ejected matter, and seldom stiong enough to vitrliytho 
likewise sal anmioniac. In the year matters It throws out. We know on 
I'i.'iti, a torrent ol boiling water mixed ly oftlio yellowish capillary and flex- 
with lava destroyed Puiliri and Torre ildc glass throw'u out by the volcanoes 
del (ireeo. Sir Hamilton saw of the island of Hoiirbun, i>n the lltli 
boiling water ejected. The springs of May, ITfi*'. (M. Commefsoii , and 
of,boiling water iii Iceland, and all tlio lapsis g.alliimceus ejected by llec- 
tlie hot springs whicli abound at tlie la. Afr. Kgolfrigouson, who is eiii* 
suiface of the glohe, owe their heat ployed liy the observatory .at L’open- 
only to the decomposition of pyrites, nagen, has settled in Iceland, wheie 
Some eruptions are ol a muddy sub- he used u mirror of a telehcope, wliich 
stance ; and these form the tufa and he had made out of the black agate 
the imzzolaiio. The eruption which of Iceland. The slow operation of 
buried Herculanenm Is of tills kind, time decomposes lavas, and tlietr re- 
Sir YT. Hamilton found an antique mains are very proper Jor icgetutloo. 
head, the Impression of whleh wa^ The feitilc island of Sicily has hecu 
well enough prenerved to answer the everywhere volcanlzed. Cliaptnl oh' 
purpose of a inuiild. Herciilanrum at st'rved several ancient volcanoes at 
the least depth Is seventy feet liiulcr present cultivated ; and the Hoc w'ldcli 
:he surface of the ground, and lu scpaiwtcs the other eartli from t^e 
iiany places one hundred and twenty, volcanic earth, eorist.tutes the limit of 
The puzsolano is of various colours, icgotation. The giouiul over the ruins 
ASS 
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tif Pompcia is hiiriily cultivated. Sir S. Lara is like\\lso siiscoptiUIe of 
William llaniiltun coiisiUors Hubtrrra- vitiiiication; tuid in tlih state it may 
iicnii fires :is the great vehicle ufcd be hliiwii into opaque bottles of the 
by nature to extraet\irgiu ouith out greatest lighliie^<>, which Chaptal s.ayK 
of the bowels ol the glohe, and lepair he has done at Kre|ii:iii and at Alais. 
the exhausted 'Uiiace. The decoiu- The vei^ hard la\a, mixed iii equal 
position or lava is veiv slow. Strata parts with wood-ashes and soda, juo- 
of vogctahle eaith, and puic lava.are duced* he 5a>s, an excellent gieeii 
oecasionally found applied one ovei glass. The bottles nude ul it weie 
the otherwhich denote eruptions only half the weight of coiiuiioii 
made at distaneea of time very remote bottles, and iiiueh stroiigei, as was 
ftoni exih other, sinee in Some in- proved hv ('haptal's experiments, and 
■tniiees it appears to hare rcipiiivd ttiosewliicliitl.JolydePleni’yorder- 
in .Illy two ihun-and yeni-hefoic la- ed to he made under his admimstia- 
vfi w.is fit to receive the plough. In lion, 

tliis re&pei'l, however, lavas didei .i. Puinice-Htone likewise lias its 
seiy widely, so that niir reiisoniiig uses; it is niore espeeially used to 
li'oni them iiiiist at best he veiy vueiie. pnlisli most hodics which are'•oino 
An argiinient lias been drawn (rom uimt hard. It is employed iii the 
this pliciiomeimn to )Mos'e the antiipii- mass or iii powder, acrording to the 
ty of the globe: but tlie silence of the intended purpoHe. Sometimes, after 
most ancient authors eoiiccrning the levigatioii, it is mixed with w^er to 
volcanoes ot the kingdom of France, render it softer. 

nt whicfi we find .such frequent traces, Jtesides the convulsions of nature 
indicates that these volcanoes hare displayed in volcanws already nutiocil, 
been extinguished tiuin tune imint'ino- other operations arc carried on below 
lial,<—a cliciimslniu’e which canies the fathomless depths ^f the sea, the 
tlieir existence to .a very distant pe- nature of which can only be conjee 
liod. Itcaiidc this, sc\eral thousand tured by the effects produced. Nor 
years of Connected observations hare is it more astonishing tliat iiiAani* 
not aironled any nunarkalde rhange mahle sulistaiices should he found bc- 
iii Ve-UMiis or /Ktna; iioreithelosii, iieatli the bottom ui the sea, than at 
these enurmoiis mountains are all Mil- similar depths on land, and that there 
eanized, and eonscquently iumied of also the impetuous force of lire should 
strata applied one upon the other, eaiisc the iiiiprisoned air and ela>tJe 
The ]\rodigy becomes much more ga.%es to expaiiil; and, by its miglity 
striking, wbeu we observe that all the force, should diive the earth at the 
^uiToiiiiding country, to very great bottom of the sea above its surface, 
distances, lias been thrown out ol the Tiiese marine volcanoes are pel haps 
bowels rf the earth. The iieigl.t of luuic fiequont, though thev do nut so 
Vesuvius above tin* level of ihc'sea is often com^ within the reach ut liuriiaii 
feet; its eiiviimfeieiiee 34.4'1.'. obseriatioii, than tboso on land; and 
The lieightof rKtiia is 10,0:>ii feet,and stupendous must be the operations 
its circumicreiire l*iO.UOh. The va- cai nod on, when matter is tbiowii nj> 
rloiis volcanic pi uducts are applicable loan extent which the ingenuity of 
to several uses. man dues not enable him to reath by 

1. The pn/z'ilanu Is of admirable fatlminirig. .Many iust.inres liavo oc- 
use for Imildiug in tlie water; when cuiicd, as well in ancient as in mu 
mixed with lime it speedily fixes itself, deni times, of islands having been 
and water does nut soften it, for it fornicd in the midst of the sea; and 
iiecoines continually liurdcr and hard- their «uddeii appealance has con 
er. riiaptal has proved that oxided stniitlv been preceded bv violent agi 
ochres afford the same advantage for tations of toe surrouiniiiig waters, 
this purpose; they are made into halls aecoiupanied by dreadful noi*>et, and 
and baked in a potter's furnace in in sonic instances by fiery eruptions 
the u-sual manner. The experiments from the nevvly-formed isles, which 
made at Settc by the coniiuissary of are composed of various substancog, 
the province, prove, lliat they may be frequently intermixed with a coiisi- 
substituted wilii the grcate.st advan- derable quantity of vulcanic lava, 
tage, instead of the puzzolano of Surh isluiuls remain for ages iiarreii. 
Italy. but in a long course of time become 
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abundantly fruitful. It ia a matter of 
rinioua iiiqiiiiy, whether spriiign arc 
f4iuiid on fldch newly created apotn, 
when the coiiviiliiiona which gave 
tlieni birth have auhMiled: hut on 
tlii4 point it wnnid seem that we are 
not ]iossc«r<h1 of any eeilain inform* 
atiuii, as it does not appear that they 
have hreii visited liy any iiatuiati«t 
with theexpiess view of n*eordimf 
their pr«*f.eTtie«. Among the wide is 
of anti(|uity who have trana^ijitted 
aecouiita of islands which have thus 
9181 tel ii]> to the view ol the asto- 
iiisheil sperlator, Seneca asscits, that 
in his time, tlic i^laml ol Tiicr(i<4ea, in 
the KKean sea, wat ''Ceii to lise in 
this iii.iiiiir‘ 1 ', liy seveiul inarinerb wlio 
Were siiHiiig near the point of its 
nseent. I^linv’s relation is stiii more 
evlraovfliiuiy’; lor he say-i, that in 
the 't’leditoiiaiiean, tbiitceii islands 
enieigcd a1 once Iroiii the '-ea, the 
raiise of which he asriihcN rntlier to 
the rctiiing of the wali'is, than to 
aiiv siibteiraucous opcialion of iia- 
tine ; but he 'ipeak** at tlie same tinie 
of the island of llicra, in (he vicinitv 
«t 'riievasea, as liuviui' been lorin'*d 
h\ snidcriaiieoiis explosions.and onn> 
meratex spreial otlicis said to hare 
been derived from a similar oripiii, 
on one ot wIiD-li, he sas-, a gient 
nhiimlani'e of tishex W4‘ie foiiiid, of 
a'hieh, howevei.ull wlio ate peri'-lied 
soon after. It is It* the Creei.an Ar* 
ehipelago and the A/ore<> that we are 
to look for tlie giaiidest and must 
surpiibing instances of this phenonie- 
110 II. We will select an example 
from each of these gnuipcs of islands, 
heiftiiiiiiig with the former. Itefoic 
wceiitei, however, on the somewlint 
minute details we shall liave to tiring 
forward, on tliis very ctnioiis and in¬ 
teresting Hiihjerl, it ui.sy not he im- 
pru'per to observe, tliat tlu‘ island 4it 
Acroterl, of great cehdints in Hiicioiit 
liisturv, appears to have its surface 
composed i,f puiitice-stone, encrusted 
by a surface of fertile caith ; and 
that it is represented hy the aiieients 
as haviiif risen, duiiiig a s’iolent 
earthquake, from the sea. Four 
iieighiwmrtng islands are described 
as having had a aimilar origin, not¬ 
withstanding the sea is in tliat part of 
the Aieliipelago of such a depth as to 
be unfathomable hy any sounding¬ 
line. These arose at difterent times : 
tbe ttnt, long before the coiuinenees 
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ment of the Christian era; the second 
In the tiist century; the tliird in the 
eightli; and the fourth in IS/’t. To 
proceed to a pbcnomcnon of a similar 
nature, belonging to the same clnister 
of islands, which being of a more 
recent daU', we are enalded to enter 
into all its particulars. They an* 
siieh as cannot fail to intciest .and 
surpris.*. On the ‘22d ol May, l/tiy, a 
severe earitupiake was felt at Ntan* 
chio, au island of the Archipelago ; 
and nil the ensuing morning, a par v 
of seamen, discovering not far off 
whut they believed to lie a wreck, 
rapidly rowed towards it; but iiiiding 
locks and e.iith instead of the re¬ 
mains of a sliip. Ii.mtened hack, and 
spiead the news of what they had 
seen in Santoiini, another ot these 
islands. However great the appre- 
liensioiis oi the Inhaliit.'ints were at 
till* lust -ight, tlieir surprise soon 
abated, and in a lew da>s, seeing no 
appeal since of lire or smoke, some of 
them ventured to land on the new 
island. Tlicii curiosity led them from 
rock to rock,where tiiey found a kiiut 
ol white stone, which yielded to the 
knife like bioad, and iip,irly lesein- 
liled that siilist.irice in toloiu and cnii- 
si^tence. They also louiid many 
o^sters sticking to the rocks; but 
while they were employed in eollect- 
iiii; them, tlie island inovcd and shnnk 
miller their feet, on which they i an 
with piecipitalioii to tlieir boats. 
Amid these inotiniis ati-l trcinbliiigi 
the {slriiid incieaKed, not only in 
lieiijlit, hut ill length and hieiidlh : 
still, ooca-ionally, wdiile it was raised 
and extended on tliO one side, it «niik 
and dirnhiislied on the othei. The 
pci sun to whom we are indebted for 
this narrative, otixcvved a rock to rise 
out ot llic sea. foity or tifty paces 
Iroin the islniwl, which, liavii'ig been 
thus visible tor fotii days, sunk, and 
appeared no more: several others ap¬ 
peared and (lisa]>pcarcd alternately, 
till at length tin v icinaincd lived and 
iinmoied. In tiie mean time the co¬ 
lour of the siiirniindiiig sea was 
changed : at first it w'as of a light 
green, then reddisli. and afterwards 
of a pale yellow', accompanted by a 
noisome stench, which spread itself 
over a part of the island of Santorini. 
On the 15th of July smoke first ap¬ 
peared, not Indeed on the island, but 
Issuing from a ridge of black stonei 
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tirLich Btiddenlyroao ftTxtut sixty paces gious helglit. In the form of a columni 
from it. where the depth of the sea and would probably, in the night, 
was unfathomable. Thus there were have appeared as if on lire. On tlie 
two separate inlands, one called the 7th of August a ditferent iioine was 
White, and the other the Black Is- heard, resembling that of large otoiies 
land, from the diffeieut appearances thrown, at very'short intervals, into 
they exhibited. This thick smoke a deep well. This noise, having lasted 
wan of a wbitlsli colour, like that of for some days, was sucecedi'd by 
a liuic-kilii, and^ was carried by the another much louder, so nearly re¬ 
wind to Santorini, where it penetrated scmbling thunder, ,is scarcely to be 
tlio huiiHCH of the inhahilants. In dlafinguished from three or lour real 
the niglit between the 19th and 20th clapf, which were heard at the same 
of July, flames began to ibsiic with time. On tlie 21st tlie lire and sinolve 
the smoke, to the gieat terror of the were very consideruldy diiniiiished ; 
iiiliabitaiits irf Santorini, esperially of hut the next morning they broke out 
tliose ocrii]itiiig the castle of Scaro, with still greater liny than hetore. 
who were distant about a mile and a The smoke was red, and very thick, 
hall only trom the liiirniiig island, the heat at the same time being so 
wIiilVi now iiurcnsed veiy fast, large intense, that nil around the iolnnd the 
locks daily springing up, whirli some- sea smoked and hiihbled surprisingly 
limes added to its length, and some- At night, by the means of a tciflftrope, 
times to its hreadtb. The smoke also sixty small openings or funnels, all 
ill! leased, and there not being any emitting a very bright flame, were 
wind, asceiulcd so liigh as to be seen discovered on tlie highest pait of the 
atCaiidia, and other distant islands, island, conjointly I'eseinbliiig a large 
During the night, it resembled a co- furnace ; and on the «4her side of the 
luinii ot tire, lifteeii, or twenty feet In great volcano thcie appeiiicdtn be as 
height; and the sea was then covered many, (in the morning of the Zld, the 
with a seiirf or froth, in some places Island was much higlicrtbiin on the pi e- 
icdilisli, and in others yellowish, ceding day, and its breadth increased 
froiii nliieh proceeded such a stench by a chain ot rucks w’liieh had spiung 
that the inhahilants throughout the up in the night neatly fifty feet above 
wliiile i*‘iaiid of Santorini burnt per- the water. The -ea was also again 
fumes ill their houses, and made fires covered witli reddish froth, nliich al- 
iii Hie stieets, to prevent infection, ways appeared when the islniid seemed 
Tliisi iiidcLd, did not last above a day to have received any considerable nd- 
or tno, foi a slrong gale of wind ilis- ditions, and ocrasioned .‘in intolerable 
jiersed Hie fiotli, but drove tlie smoke steiirh, until it was dispersed by the 
on Hie vineyards of ^ial)turim, by wind and the motion of tlie wave*, 
which Hie grai'cs were, in one nigiit. On the .'itb of bcpteinher, the fire 
paii'lied lip and destroyed. This smoke opened anotlier vent at the extiennty 
also eaiised violent head-aehe, at- of tlie Illatk Island, from wtiieh it 
tended willi retchings. On the 31st issued for several days. DuiliigHiat 
of July the s<'a smoked and bubbled time little was discharged fioiii the 
in two dilferciit places near the island, large furnace; but Iruin tbis'new 
where the water foiined a perfect passage the astonished oiM'clatof be- 
circle, and looked like oil when be- field the fire dait up three sereial 
giniiiiig to siiiimer. This continued times to a vast height, resi uililing so 
above a month, during whirli time many prodigious sky-rockets ol a 
many lislies were fuiintT dead on tlie glowing lively red. The lollowiiig 
slinre ot bantoriiii. On the following night Die sub-aqueous flic made a 
night a dull bulluw noise was beard, terrible noise, and immediately alter 
like the (li*taiit report of several can- a thousand sheaves of fire darted into 
non, wliicli was instantly followed by the air, where breaking and dispers- 
llauiev ut fire, siiooting up to a great ing, they fell like a slmwer ol staison 
height in the air, where they suddenly the Island, which appeared in a blaze, 
disappeared. The next day the same pi'esenting to the aiiiaaed speetator at 
hollow sound was several times beard, onc<‘ a most dreadful and beautiful 
and succeeded by a blackish smoke, illumination. To these natuial fire- 
which, notwithstanding a fresh gale works, succeeded a kind of meteor, 
blew at the time, rose up to a prodi- which for some time liung over the 
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ensile of Scare, and whirli, having a 
rcstcmhlaiice to a flaming awurd, 
served to inerrasp the rnnsteriiatioii 
of tlio inhiiliitauts of Santitrini. On 
the !)tli of SeptPiiihcr, tlie Vi'liito ami 
Dlar'k Isl.iiid'4 united ; alter wliieh the 
M'r*>ti'rn end of tlie island grew daily 
in ItulK. There weie now lour open¬ 
ings only which einitted (lames: these 
isiiK'd forth will] great impetuosity, 
i-oinetiinrs attemled with a noise like 
that of a large oriran-pipc, and '^me* 
tunes hke the IiouliTig of wild heastf, 
f>n the ritli tin; siilderranenus noise 
was inurii angiiiented, liaviiig never 
heen so freqiieiit or so dretidful as on 
that and the following day. The 
loiiMs of tids siihteri aneoiis thunder, 
like a general disehurge of the artil- 
lei y of an ai my. were repeated ten or 
twehv; times within t went> -four hours, 
ami imiiiciliately after ciieh clap, the 
large tiirnaee threw up huge red-hot 
stones, which fell into the sea at a 
great distance. These claps were 
always followed liy n thick smoke, 
wliieh sptead fdouds of ashes over the 
sea and the neighiioiiring islands. 1 
On the ]HtU of Septemher ati earth-! 
fpiake was lelt at ^iaritoririi. It did 
hilt little damage, although it eoiisl-; 
rieraldy enlarged the hnriiiiig island, 
and ill aerei j| places gave rent to the 
hre and .smoke. The claps were also 
mole teirihle than ever; and in the 
iiiiilst of a thick sinoke, which ap¬ 
peared like a niniiiitain, large pieces 
of rock, which aiterwards fell on the 
island, or into the sen, were thrown 
up with ns much noise and force as 
halls from the mouth of a cannon. 
One of the small nciglibouriiig islands 
w-is covered with these flery .stones, 
wliieh being thinly misted over with 
Hiilphtir, gave :i bright liglit, and con¬ 
tinued burning until that was con¬ 
sumed. On the 21st, a dreadful clap 
of subterraneous thnuder whs fol¬ 
lowed by very powerful lightnings, 
and at the same irustant the new is¬ 
land was so \ioleiitty shaken, that 
part of the great furnace fell down, 
and liugc burning rocks were thrown 
to the distance of two miles and up¬ 
wards. This seemed to he the last 
clTort of the volcano, and appeared to 
have exhausted tlic comhastihle mat¬ 
ter, as all was t|uict for several days 
after: but on the 25th. the Arc broke 
out again with still greater fury, and 
among the claps, one was so terrible, 
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tliat the churches of Santorini were 
soon tilled with crowds of people, ex¬ 
pecting every moment to bo tiieir 
last; and the castle and town of 
Scaro sulTered such a shock, that the 
doors and windows of tlio hoiisos flew 
open. The volcano continued to rage 
during tiic remaining part of tlio 
year ; and in the month of January, 
the large lurnace, without one 
day's intermission, threw out stones 
and flames, at least once or twice, 
but generally five nr six times a day. 
On the lUth of Pehriiarv, in thcniorii- 
iiig, a pretty strong earth(|iiakc wan 
lelt at S.aiitorini, uhich the inha¬ 
bitants coii.sidcred as a prelude to 
greater commotions in the Imrning 
island ; noi were they deceived, foi 
soon alter the lire and smoke issued 
ill prodigious quantities. Tlic thuii 
der-Iikc claps were redoubled, and all 
was liorrnr and confusion : rocks or 
an amazing size were raised up to a 
great height almvc the water; and 
the sea raged and lioilcd to such a 
degroo as to occasion great conster¬ 
nation. The subterraneous bellow- 
mgs were heard without intermission, 
and sometimes in less than a quarter 
I of an hour, there wcie six or seven 
I eruptions Irom tlie large furnace. 
The noi.se of tlie repented claps, the 
quantity of huge stonei which flew 
alKiut oil eveiy side, tlic houses at 
Haiitoriiii tottering to their M'ery 
foundations, and the flic, which now 
appealed in open day, surpassed all 
tliat liad hitherto happened, and 
fnrmcil a scene terrific and astonish¬ 
ing beyond description. The 15th of 
.kpiil WHS rendered incniorable bv the 
number and violence of the hellow- 
iiigs and eruptions, by one of which, 
nearly a bundled stones were thrown 
at the same iii«taiit into tlie air, and 
fell again into the sea at about two 
miles distant. From that day, until 
the 22nd of May, wliieh may he con¬ 
sidered as the anniversary of the birth 
ol tlic new island, things continued 
much in the same state, but after¬ 
wards the fire and smoke subsided by 
degrees, and tlie subterraneous thun¬ 
ders berame less terrible. On tho 
15th of July, 170!>, the bishop of San¬ 
torini, Bccompaiiien by several friars, 
hired a boat, to take a near view of 
the island. They mado directly to¬ 
wards it, on that side where the sea 
did not bubble, but where it sraeked 
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vory iniioli. Tloing within the ranftc 
nl tiiid vapour, Uipy felt a rlo^e sufTu- 
caliiig heat, anil found tlic water very 
lint; on which they liireeted theii 
Course towards a pait of the island 
at the tartheat ilisUnce lioin the 
la^e liiiiiaee. The lues, whti;]i still 
eoiilinueil to hum, and tlie hoihiiit of 
tlie sen, oblii'ed lliein ti» make a Ki'csit 
riicint, notwithstanding which, they 
felt the an* about tlieiii very iio't 
and sultry. Having enconipasse I 
the island, and surveyed it unreliillv 
fioiii ail adiaccut one, they judged it 
t» be two liiindred feet above the sea, 
ahiiiit a mile broad, and tiic miles in 
nreiiniroreiiee; hut not being tint- 
inughly satisfied, they resolved to 
in.ike an attempt at landing, and ac- 
eoidingly rowed towards tliat part of 
the isliuiil where tliuv pcincived iiei- 
ther tire nor smoke. tVlieii, however, 
they had proceeded to within the dis* 
tnnec of a Iniiidied yards, the great 
fiiiiiace discharged itself willi its 
usual fiiiT, ami tlio wind blew upon 
them so deiiso a smoke, and so lieavy 
a shower of ashes, that they were ob¬ 
liged to abandon tlieir design. Having 
retired somewhat further, they let 
down their snundiiig lead, with a lini' 
ninety-live f.itlioms in leiigfli, but it 
svas too slioit to rcaeli the bottom. 
Dll their letuiii to .S.'iPtoriiii, they ob¬ 
served that the lieat ol the ivater had 
melted the gieater pait of Hie pitch 
employed in eanikiiig then' boat, 
which h,id now heeniiie veiy]<'ak>. 
]''ruin that time until the 'l.‘jth «'ii 
August, till! lire, smoke, and noises 
rontiiiued, but not in so gieat a de¬ 
gree ; ami it appears that for several 

{ rears after the island still increa.sv I, 
>ut that the fire and suhterianeous 
iiuioes were much abated. The most 
recent account we have been enabled 
to collert, IS tliiit of a laic traveller, 
who, ill JHII, passed tins island ,it 
some dista.ice, it appeared to Inni 
like a stiipciiiioiis mass oi rock, but 
was lint iiili.ibileil or enltivated. It 
had then long ecased to burn. We 
have staled that smnlar eiuptioiis of 
islands have occurred in the groiipc of 
the Aiiores. Thus, in December, 1/20, 
a violent eartliiiuake was felt on the 
island of Tcrccra. On the following 
morning a new island, winch had 
sprung up In the night, made its ap¬ 
pearance, and rjected a huge column 
of smoke. Tlte pilot of a ship, who 
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attcni]ited to approach it, soilfided on 
one of these newly-loiiiie 1 itland.s, 
with a line ol sixty latlioms, hut eoiilil 
not lind a bollom. On tim oppo'ite 
side, Hie sea was deeply ti iged witli 
various cii1qiii», white, blue, uml 
green, and was veiy sli.-iilow. This 
island was laigiM on its hi si appc.u. 
aiice than at some distance id tune 
afterwards; it at liMiglh sunk he- 
iiciith the level of the se.i., and is now 
no longer visible. ‘ Wh.it e.Mi he 
mow surprising,'' ohseivestin' aiilhor 
ol tin' preeeding aceoniit, “ tliaii to 
sec file, not only force its way out of 
the bowels of the eailh, hut likew.sn 
make lor itself a p.asoagc lliioiigli the 
water-, ol IhC'-ca! W'hatcan he nioie 
exti aordiii.iry, or lorcigii to «ni coin- 
inuti iintioiiH id things, than to ohseive 
the bottom of the sea rise up inio a 
niduiitaiii above its siii face, and he- 
eo'ne on linn an island as to able 
to lesist tlie violence ol the gi cutest 
stoiiiis! 1 know that biihtriidii”oii 3 
fires, when pent np in a nariow pus- 
‘lage, aie aide to elev.ate a iii.iss of 
eiiith as laige as an iatiiiid ; hut that 
this should be done in so regular nnil 
preci.->u a inaiuier, that the water of 
the sea sliouM not he abl • to pene- 
tiate and extinguish those lues; and 
that, after they should have ex¬ 
hausted tlieinselvr's, the inassid eailli 
slioulil not fall down, or sink again 
with Its own weight, hut still remain 
in .1 rnainier sll^pellded over the great 
all'll beUm—Ibis s|t(i|iis to me more 
surprising than any of the lads whirh 
have been related of Moiiiit ICtiia, 
Vcriiivins, Ol any otlier voicaiio." Jii 
the III si pm I ol the Ti aiisactioijs of 

the lt'iy,al Sonely fin the ye.ir 1812, 
captain Tillaid, of the Hiitish n.a\y, 
has piih1ish"d Ins very interesting 
nan alive ol a siiiiilar phenupieinm. 
whu'h occuiied in the same sea near 
the A7.01 es. We givo Uiia iiailative 
in liis own win d'-. 

" Approaeliiiig the island of St. Mi- 
ehael's, on Suiid.iy the 121ii of June, 
181I, ill his iiiajest^’ii sloop Sabi ilia, 
under iny comm.iiiil, vve oecasionally 
ohservcil, rising in thehuruuii, two or 
three coluiiiiis of smoke, such as 
would have been occasioned by an 
action between two ships, to which 
raiuc wc uiiiveisally atliihuted its 
origin. This opiiiiuii was, liowevcr, 
ill a very short tune changed, from 
the iiuoke incicasiiig and aacL'mjiiog 
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In mucli larger bodies than could pos¬ 
sibly Lave been produced by such an 
event; and, having heard :iii acrunnt, 

J irior to our Railing trom Lisbon, that 
n the preceding January or I'chruttry 
a TolCtino had hurst oiit within the 
sen near St. Michaers, we immedi¬ 
ately concluded that the smoke vre 
saw proceeded fiuin that raiise, and, 
on oiir aiirhoriiig the next niorninif in 
the road of I'outa del lraila,wc found 
this conjcetuiT corrert as to the raiisc, 
but nut as to the time ; the enit’tinn 
ot January having tutallv snbsided, 
and the present one having only burst 
forth twti days prioi to our approncli, 
and nb<iut three miles di*>taiit from 
the one before alluded to.—Desirous 
of r\aniiriiiig as minutely ns possible 
a contention so extra nrdiiiaiy between 
two such powerful elements, I set off 
from ^''.e city of l*ontii del tiadn on 
the iJinriiing of the 14th, in company 
with IMr. Head, the Consul-general ot 
the. Arorea, and Iw’o other gentlemen. 
Alter riding about twenty miles across 
the north-west end of the island of 
6t. hliehael’s, came to the edge of a 
eliif, whence the volcano hurst siid- 
denly ifpon oni view in the most 
tciiific mid aw till grandeur. It was 
only H short mile Iruni the base of the 
cliff, which was nearly perpendicular, 
and liiriued the nmigin of the sea,— 
tliis rli.T being fas nearly as 1 could 
judge) hum three to lour hundred 
feet high. To aire voii an adequate 
idea ol the scene liy description, is 
lar beyond niy powers • bul, lor your 
siitisfacMon, I sitall attempt it. Ima¬ 
gine an imiiicii-e body of smoke rising 
trom the sea, the surface of which 
was maiked by the t-ilvcry rippling of 
the waves, occasioned by the light 
and steady breezes incidental to those 
climates in summer. In a quiescent 
state, it had the a]ipearoncc ot a cir¬ 
cular cloud rev hing on the water 
like an itonzoiital wheel, in various 
and Irrcgulai* involutions, expanding 
itself gradually on the lee side, when 
Buddoiily u column of tiie blankest 
eludcrs.'ashes, and stones would shoot 
uii in the form of a spire, at an angle 
of from ten to twenty degrees from 
a uerpendlcnlar line, the angle of 
iiicliuation being universally to wind¬ 
ward ; this was rapidly succeeded by 
a second, third, and fourth shower, 
each acquiring greater velocity, and 
overtopping the other, till they had 
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attained an altitude as much nhovo 
the level of oiir eye, as the sea wis 
below it. As the Impetus with wliich 
the columns were severally propelled 
diininisherl, and tiirir ascending mo¬ 
tion had nearly ceased, they hroke 
into variouH branches resembling a 
gronpeof pines! these again fornilng 
themselves into tc* toons of white 
feathei y unoke, in the most fancifnf 
manner Imaginable, iiitenrixed with 
the hurst paiticles of falling ashes, 
which at one time assumed the ap¬ 
pearance of InnuineraMe plumes of 
black and white ostrich feathers sur- 
nioiinting each other; at another, 
that of toe light wavy branches of a 
weeping W'illow. During these hurst-, 
the most vivid dashes of lightning 
runtinually issued from the densest 
part of The volcano; and the cloud 
ot smoke, now ascending to an alti¬ 
tude much aliove the highest point to 
which the ashes were projectcil, rolled 
oit in Inige masses of deecy clouds, 
gradually expanding themselves be- 
iore tlie wind in a direction neaily 
horizontal, and drawing up to them 
a quantity of water-spoiits, which 
formed a most beautiful and striking 
addition to the i>eneial appearance 
of the scpiir. That part of tlic sea 
where the volcano w'a« situated, was 
upwards of thiity fathoms deep, and 
at the time of our viewing it the 
volcano was only tour days old. Sooii 
after our arrival on the cliff, a pea¬ 
sant observed he could discein a 
peak above the water: we looked, 
hut could not see it: however. In less 
than half an hour, it was plainly 
vieilde, and before we quitted the 
place (which w’as about three hoiira 
from the time of our arrival) a com¬ 
plete crater was fonned above the 
w’ater, not less tbaii twenty feet high 
on the side where the greate.st quan¬ 
tity of ashes fell; the iliametcr of 
the crater being apparently about 
four or five hundred feet. The gieat 
eruptions were generally attended 
with a noise like the continued tiring 
of eaniion and mnsqiietry intermixed, 
as also with slight shocks of earth¬ 
quakes ; several of which hav ing 
been felt by my eompaninns, but none 
by myself, i had become half sreptical, 
and ibnught their opinion arose merely 
front the force [of imagination, bu^ 
while we were sitting within live or 
six yards of the edge of the cliff, par*' 
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taking of a alirht repast wliich had 
been brought with us, and were all 
busily onKaged, one of the most niaj;* 
nilicent bursts took (ilai'u which we 
had yet witnessed, arc()in|>atiicd by a 
s'ery sevric shock ol an earthquake. 
The instantaneoua and iinolniitary 
movement of each was to spring' upon 
his feet; and I said, '* This admits of 
no doubt." The -words liad scarcely 

f iassed iny lips, before we observed a 
arge poitioii of the face of the eliff, 
about lifty yards on our left, failing, 
which it dio with a violent rrasli. So 
soon as our tirst consternation liad a 
little subsided, we removed about ten 
or a dozen yards furiher from the 
edge of the clilf, and tinished our 
dinner. On the siirreeding day, June 
15th, liaviiig the Consui and some 
other fiieiids on board, I weighed, 
and piorecdcd with the ahiptowarda 
the volcano, with the intention of 
witnessing a nigiit view ; but in this 
expectation wo ivcrc greatly disap* 
pointed, Irom the wind freshening,! 
and tlic weather becoming thick and 
hazy, ami n1<o from tlic volcano itself 
being clcaily more quiescent than it 
w'as tliG preceding day. It seldom 
emitted any lightning, but occasion* 
ally as iiuicli flame as may he seen to 
isiuo fiom the top of a glass-house 
or foundry clnniney. (in jiassing di* 
rcctly under the great cloud of smoke, 
about three or four miles distant from 
the volcano, the decks ot tlie sliip 
verc eoveicd with floe black ashes, 
which tell intermixed uitli small lairi. 
Ws returned tlie next inoiniiig, and 
late on the evening of the same day 1 
took my leave of St. iMiciiael's, to 
complete my cruize. On opening llie 
volcano clear of the north-west part 
of the island, after dark on the liith, 
W'e witnessed one iw two eruptions 
that, had the siiip been near cnougli, 
would have been uwiully grand. It 
appeared one continued blaze of light* 
ning ; Imt its distance iioiii the ship, 
upwards of twenty miles, prevented 
our bcoing it willi effect. Returning 
again towards SSt. Michael’s, on the 
4th of July, I was obliged, by the 
state of the wind, to pass with the 
aliip very close to the inland, whleb 
was now eoinpletrly formed >>y the 
volcano, being nearly the height of 
Matlock High Tor, about eigiity yards 
above the sea. At thh time It was 
perfectly traimuil; which circum* 
' . 


stance determined me to Innd, and 
explore it more narrowly. I left the 
ship in one of the boats, accompanied 
by some of the oflieers. As we an* 
proacbed, we perceived that it was still 
smoking in many parts, and, upon our 
reaching the islaiid, found the surf on 
the beach very liigli. Jlowing round 
to the lee side, w'lth some little ditA* 
eulty, by the aid of an oar, as a pole, 

1 jumped on shore, and was followed 
by the other offieers. Wc found a 
narAw beach of black ashes, from 
which the side of the island rose in 
gener.*il too steep to admit of our 
ascending; and where we could have 
rlambered up, the mass of matter 
was much too hot to allow oiir pro* 
reeding more tlian a few yards in the 
aseent. The declivity below the sur* 
face of the sea was equally steep, 
having seven fathoms water at starcely 
the boat’s length from the shore, and 
at the distance of twenty or thirty 
Yards wc sounded twenty-flve fathoms, 
t'rom walking round it in about 
twelve minutes, I «ho^d Judge that It 
was soinetliiiig less ^an a mile in 
circumference; but the most extranr* 
dinary part was the crater, the mouth 
of wliicli, on the side faring St. Ali- 
charl’s, was nearly level with tlie sea. 
It was tilled with water, at that timo 
boding, and was enijitylng itself into 
the sea by a small stream about six 
yards over, and by wiiieh I sliniild 
suppose it was eniitinually filled again 
at higli water. This stream, close to 
tlie edge of tiie sea, was so iiot, a 
only to admit the Anger to be dipped 
suddenly in, and taken out again 
immediately. It appeared evideutf 
hy the lormatioa of this part of the 
isiaiid, that the sea had, dining the 
eruptions, broken into the crater in 
two places, as tlie east aide i/f the 
.small strcAin was bounded by a*pic* 
eipice ; a ellff betweiMi twenty and 
thirty feet high, forming a peiifnsnla 
ot about the same dimension in width, 
and from fifty to sixty feet long, con* 
neeted with the other part of the 
island by a nurrnw ridge of cinders 
and lava, as an isthmus, of from'forty 
to Afty lect in length, from which the 
crater rose in tlie foi m of an amphi 
theatre, ’fhis cliff, at two or three 
miles distance from the island, had 
the appearance of a work of art ra- 
semhiing a small fort or block-house , 
The top of this we were determined, 
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If pnssiuli*, to Kttain; but tbc* difii* 
rulty wr had to encounter In duiiig m> 
naa rtmMderablc; tho only way to 
allciiiiit it was up the side ot the 
iHthiiui<*, which w:i^ ho Htcep, that the 
only mode by which wo (iiiild elFvct 
It, was liy liMiig the end ot an oar at 
the ha^c* with tlio axsiiitanco ot nliich 
wo forced oiirsolves up in nearly a 
backward dlloction. iJaviiig reached 
the suimiiit of the iathnnis, we loiirid 
anolhor dilhcultv; for it was iiiipus* 
sihlo to walk upon it, as the dcvcont 
oil the other side was iiiimcdiatc, and 
as steep as tlio one we had ascended ; 
but, by till owing our logs across it, 
as would he done on tlic ridge of a 
bouse, and moving oiiiseUes lorn aid 
by oiir hands, wc at loiiglh reached 
that pait of it where it gi-adiiHliy 
ividoned itself, ami formed the sum¬ 
mit oLtho eiilT, which we found to 
liavc a perlretly flat suiface, of the 
dimensions before stated. Judging 
tins to be the must conspicuous situa¬ 
tion, wc hero planted the nnion, and 
lelt a buttle sealed up, runtaliiing a 
slinrt account *.if the uiigin of the 
island, and of our having landed iipuii 
it, and naming it Sabrina Island. 
M'itbin the ciatcr I loiitid the eoin- 
plctc skeleton of a guard-flnli, tiic 
bones of winch, being peifcctly burnt, 
fell to pieces upon attcnipting to take 
them up ; and by the account of the in- 
habitants on the cuast of St. .llicbael's, 
great nunibers of hsli bad been de¬ 
stroyed during the early pait of the 
eriiptiun, as large quantities, pro- 
batdy siilTocated or poisoned, weie 
occasionally found diifted into the 
small inlets or bays. The island, 
like other volcanic productions, is 
composed princi]ially of poiuus sub¬ 
stances, generally burned to cooipleto 
cinde|;s, with occasioiial masses of a 
stone, which I should suppose to he a 
mixfiirr of Iron and limestone.—S.^- 
brina Island has gradually disap¬ 
peared since the month of October, 
Itill, lc.iviiig an exteiiMve sliual. 
Smoko was discovered still issuing 
out of the sea ill the month of Fe¬ 
bruary, 1H12, near the spot where 
tbiswondcrful phenomenon appeared.'' 

VULCANIC THKOilY OF TJ1£ 
EAHTII. This theory, also railed 
Plutonic, in opposition to the Neptu¬ 
nian Theory (which supposes all mat¬ 
ter to have formerly been dissolved 

m 


in a fluid, and to bate gradually been 
deposited in the forms in which we 
now find it,) supposes, that, formerly 
the world was in a fluid state, by tbu 
power ot heat; on the abatement of 
whicli rucks became solid; and that 
the inequalities ot surface of lulls 
and mouiitaiiis have been caused by 
the force of internal hre elevating 
them above the coimuon level. It 
assumes that, at great depths in the 
mineral regions, an iniineiise heat is 
coiistaiuly piosciit, and that this beat 
oiietates in the fusion and tlie eoiiso- 
lidiitinn of the substances deposited. 
To the action of this heat, the foiraa- 
tiou of all our stiaia is attributed. 
They arc conceived to be the wrecks 
of afoiiiier woiid, which have been 
more or less perfectly fused by this 
agent, and by sntisequcnt cooling 
have been conmilidated. The siiliter- 
raiieotis lire being placed at immenHC 
depths, the sitbslances on which it 
operates mu!>t be under la vast pres¬ 
sure. This prevents their ^ulatiliza- 
tinii in whole or in part, ami fioin 
this cireuinstance it explains appeal- 
aiicos, in inineials and qualities, which 
they possess, which would otherwise 
appear inconsistent with the supposi¬ 
tion of their being lornied by fire.— 
Dr. Hutton roiiceiAes, that in this 
glolie theie is a I'oiistant system of 
decay ami renovation, and that the 
piuci'sses b> wliicli tliey are elfecteil 
ha\e an uniforin rei itioii to each 
otliei, Tlie solid matter U wasted by 
the power** which operate upon it. 
The h•ll'dti^t rocks arc worn down liy 
air and water—causes, which, how¬ 
ever slowly they may opeiMte, arc 
constant in their action, and which, 
tlierefore, in imietinite time, must he 
cijual to the prodiicliim ot the great¬ 
est effcct't. Fioni the ligiirc of the 
surface of the eaitli the decayed 
materials must be cairied ti>w.aids 
the ocean, and iiitiiiiately deposited 
ill its lied. From this theory aic ex¬ 
plained the appcaraiiees wliiclt our 
strata present in their structure and 
their positiuii. In regard of structure, 
there is a great variety; some, as 
granite, arc composed chiefly of sub¬ 
stances in a crystalli'/ed state, and 
these are supposed to have been 
coniplotrly fused; others, as sand¬ 
stone and chalk, arc heterugeneous in 
tbeir texture, or imperfectly consoli'i 



VUL 

dated; and UlC^e are euppooed to i of the formation of iiii'.innoralRlc ml-, 
have been only in j. soltened state, nrial eiib«itani'eH. Not oiilv in tliu 


and between these there exi«t many 
intermediate deprees. As to jmsition, 
eoine are Ii'irizontal, some inelined, 
others vertical, irrepnlai, and ahriipt; 
and such appenranoeH niiiet have 
arisen Iroin the operation of that 
power hv viliich they were raised, 
ill tiieir Hist formation at the hottoni 
of the nreiin, tlioir nrraiiffeniciit must 
have been lioriKoiital; but in tiieir 
elevation, by an expansive power 
aetinpfrom heneatli, tiieir eoiiMitnents 
must ha\e been •irokeii, and e\eiy 
vaiicfy of position produced.—This 
theory has its most zealous paitisaiis 
as mtU as the Neptunian tlieoi), and 
its leadinp clianipion was the late 
Tir. Hutton. II it lie admitted that 
fusion by fire, and solution in water, 
are the only wavs by which the fluidity 
of the matter ot which the rocks and 
strata could have been formed by 
rnystallizatioii, the supporter of the 
lluttoiiiaii theoiy w'ill be entitled to 
assiiiiio, like the Wernerian, that, if 
be ran show insiirinoiintablc olijee* 
tioris to tlie theory of hi.s opponent, 
lie has established his point, Hut 
the ninie indilferent and lnipnrti.al 
will not lie easily i-iilistied, and tindiiip 
it iiiipu.ssilde to asciiho many piieno- 
iiieiion .solely to the action of u .iter nr 
of lire, will not decide in favour of 
either, hut will bo inclined to belicio 
both apents must have hiid tiieir 
share in the produclion of jircsent 
appearances, and will not be tiiiii'led 
into the nttenipt of foriiiinp a sj-stcni 
wheie as yet the materials are so 
imperfect.—The existence of such a 
Stroup dcpioe of boat, as to fuse the 
masses of gianitc, or otiicr piimUive 
nioiintaiiis, is asserted by the Werne- 
rians to be impossible ; and, reitaiiily, 
it is not easy to show it to be piobablo. 
As w’K see it is very diflicult to luse 
liy the sti impest heat which we can 
prodnep even the iniimtc'-t paitides ; 
and whence, then, it nmylic asked, 
was tliere such a lieat as to fuse the 
iiiimcn>p strata and raiipes of mouii- 
tains, wlilcli, fioiii their connexion, it 
api'i'ais, w'pre foimed at one time?— 
Ilow, al-o, can siirli heat lie supported 
in the ecntial parts of tlic earth?— 
On exploring many paits ofthewoild, 
the Intense action of Are becomes 
very apparent, and little doubt can 
remain of its having been the cause 


neiplihnurtiood ot active volcanoes do 
we And the marks ol tire, but w r lind 
similar products extendinp over a 
va«t tiact of country. Tin:*, over a 
preat pait of Ita!\ aic found volcanic 
products, and strata of lava ot nn- 
menae extent. In eoiiiitiies w liere no 
volcanoes now exist, and wheie norm 
are reeorded to have existed in the 
memory of man, tlicfe are eifiiaHv 
visiMe inaiks of lire. Many ol the 
siilistaiices supposed to have bfeu 
formed by tire, the Neptiiiiians at¬ 
tempt to account for by otliei means, 
as ill tlic cases of basalt, hut ilie 
ipnrous oripiii of this hiibstance •■eems 
to he sati-faetoiilv mnilc out. That 
immense subterriiiicmis lives still 
exist is clear from the iniiiieroiis \n]- 
raiioes in nil |>artsnf the worldwhicli 
rape witli lioiiiidless foree, aiin which 
seem, in some cases, to have roinmri- 
nication with each otlier. Tiie power 
of lire in elevating imineiise strata is 
evideneed in the formation of new 
islands, by vidcaiiors fki Uie oceaii, aa 
W'cil as by tlie elevation of the hill of 
Monte-novo, near Naples, m one 
niplil, wliirh now oecupies tlie princi¬ 
pal ptiTt of the site of the anriciit 
Liieiine lake. To such tjueries it is 
not easy to give a verv satistacliiry 
answer. It may, ncveithclc's, |»e 
said, that we .are liut veiy imjiei lectly 
acmiaiiited w itii the nature n| 110.11, 
anil the iiieaiis by winch it iiinv he 
maintained ; also, that tlie eliccfs 
produced on bodies sulijrcted to the 
iinnicnse piessmc wliicli this theory 
supposes, eaiuiot he estimated ))y 
what we see iiiider veiy iliffcreiit 
eirriiiiistanccs. Tliis, liowever, does 
but ill a very small dcirree o.iviate 
the objection, and it viitl btill recur 
upon the mind, that, from the, vn«t 
extent of the .strata, and the extreme 
inlnsiljility of the matter ot which 
they are composed, the heat rciiuisitc 
must exceed not oni} any which we 
know, hut even that vvJdcii the ima 
piiiatioii can conceive: and ttiat for 
the produitioii of such n lieat no 
adequate cause ran be assipnrd. If 
a reference be made to paiiicular 
miiietals, tliere wilt be oiteii pieat 
difficulties In helicrinp tlieiri to nave 
bevii lonncd by heat, and this is most 
strikinply the case where there are 
urpaiiic rcmaiiis vf auitpal and vege- 
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table m^Ucrt which must have been 
ilciirrtycd by a degree of heat suffi¬ 
cient tn fuse such masnc* of rock, 

III slinrl, althoncrh we must an* 
knrtvvlerlgc ourselves convinced that 
heat has often operated to a great 


extent In partteiilar districts, we 
eaniiot readily be satisfied that it is 
an agent by whicli, on a grand scale, 
the present aiiangement and eoii- 
Btitution of the globe have been 
produce 
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WAOKB. A mineral substance be¬ 
tween clay and huHalt. It is «Vime- 
tinirs «linp1e; but when it inelines to 
basalt it contains hornblende and mi¬ 
ca. ('olniir greenish-grey : opaque ; 
streak slilning i soft ; e'asily fran¬ 
gible ; operitle gravity 2*55 to 2*9; 
lu«es like basalt; it seldom contains 
petrifactions. 

M’AUn. This name is given to 
pliimhi,go, nr blark lead. 

WAl)J) JtLAf'K. An ore of man¬ 
ganese found in Iterbysliire It is re¬ 
markable for the pi'Opertv of taking 
lire when mixed w'ith linseed oil. 

WASH. 'I’hc teelinieal term for 
the fermented*' liquor, of whatever 
hind, from which spirit is Intended to 
be distilled.—Sec Alcohol and Dtslil- 
taftnn. 

WATKR. It is seareely necessary 
to give any dolinirion or deseripflon of 
this universally known tliiid. It la a 
very Iraiispaient lluid. possessing a 
inorlernte degiee of activity with re- 
gaid to organized substaiiees, which 
renders it friendly to animal and ve¬ 
getable lile, for bo’tli which it is indeed 
indixpenxaldy ncces«ary. lienee it 
acts but slitfhtly on the organs of sense, 
and is tlierefoi-e said to ha\e neither 
taste nor smell. It appears to possess 
considerable elasticity, and yields in a 
perceptible degree to the pressure of 
air in the condensing machine, as 
CankU) proved, by inrlosiiig it in an 
mien glass vessel with a narrow neck. 
The solubility or insolubility ot bodies 
in this fluid composes a large part of 
the selenre of riiemistry.—Bee Salt. 
Water is not only the common mea¬ 
sure of specific gravities, but the 
tables of these may be usefully em¬ 
ployed in the .admeasurement of irre¬ 
gular solids: for one cubic foot is 
very nearly equal to 1000 ounces avoir¬ 
dupois. The numbers of the table 
denoting the specific gravities, do 
therefore denote likewise the number 
of ounees avoirdupois In a cubic foot 
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of each substance. Native water is 
seldom if ever found perfectly pure. 
The waters .that flow within or upon 
the surface of the earth, contain va¬ 
rious earthy, saline, metallic, vege¬ 
table, or animal particles, according 
to the Bubstance.s over or through 
which they pass. Rain and snow wa¬ 
ters are much purer tlian these, al¬ 
though tiiey .*ilso contain wiiatever 
flfiats in the air, or has been exliiiled 
along w'ilh tlie watery vapours. The 
purity of water may be known by the 
follo^ng marks or properties of pure 
ivater:— 

1. Pure w'ater Is lighter than water 
that is not pure. 

2. Pure vvater is more fluid than 
water that is not purr. 

.1. It has no colour, smell or taste. 

4 . It wets more cnsily than the wa¬ 
ters containing metallic and earthy 
salts, called liard waters, and feels 
softer when touched. 

.5. Soap, or a solution of soap In 
alcohol, mixes easily and perfectly 
with it. 

6. It is not rendered turbid by add¬ 
ing to it a solution of gold in aqua re¬ 
gia, or a solution of silver, or of lead, 
or of mercurv, in nitric acid, or a so¬ 
lution of acetate nt lead in water. 

For the liahitudos of water with sa¬ 
line matter, see Sal/, and the differ¬ 
ent snh'4tanrc<«. Water was, till mo¬ 
dern times, considered ns an elemen¬ 
tary or simplo substance. Previous 
to the month of October 177fl, the ce¬ 
lebrated Macquer, assisted by M. Si- 
gaud de la Pond, mailc an experi¬ 
ment by burning hydrogen gas wi a 
bottle, without explosion, and holding 
a white china saucer over the flame. 
HU intention appears to have been 
that of ascertaining whether any fu¬ 
liginous smoke was produced, and he 
observes, that the saurer remained 
perfectly clean and wliite, but was 
moistened with perceptible drops of a 
clear fluid resembling water, and 
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k'liich, ill fact, appeared to him and 
his assistant to lie iiotliiiig tint pure 
skater. He docs not say whether any 
test was applied to ascertain this pu. 
rity, liclther does he make any rc> 
maik on the fact. Tn ttic month of 
September 1777i Alessrs. Iturquet and 
Lavoisier not beirifr actiiiaiiited with 
ttie fart, wliicit is incidentally and 
rniicisely meiitionrd tiy Maeqiier, 
made an experiment to discover what 
is produced hy the combustion of hy¬ 
drogen. The^ fired fire or sis pints 
of nydrofren in an open and wide- 
iiionttied huttlv, and instantly poured 
two ounces of lime-water throuirh the 
tiaiue, agitntini' ttie bottle during the 
time the combustion lasted. The re¬ 
sult of tills experiment showed, that 
earboiiio, acid was not produced. Be¬ 
fore the month of April 1781, Mr. 
John Warltire, encouraged by Dr. 
Pnestle^, fiio<l a mixture of cuinmoii 
air and Itydrogen gas In a close cop¬ 
per vessel, ami found its w'eight dimi¬ 
nished. Dr. Priestley, likewise, Ite- 
forc the same period, hied a like mix¬ 
ture ot hvilrogen and oxygen gas in a 
closed glass vessel, Mr. Il'ailtiie be¬ 
ing present. The inside of the ves¬ 
sel, though clean and drv before, be- 
raine dewy, and was fined with a 
sooty siibstaiiee. These cxperiuuMits 
were afterwards repeated by Air. (.'a- 
x'eiidisb and Dr. Priestley, and it was 
found that the dhuiniition of weight 
did not take place, neither was tlie 
■outy matter perceived. These eir- 
runist.ances, theretore. must have an- 
ten from some imperfection in the ap¬ 
paratus or materials w’lth w'hioli the 
former experiments were made. It 
was in the summer of the year 1781 
tli.*it Mr. Henry ('avendisli was busied 
ii> examining wbat becomes of the air 
lust by combustion, and iiiadc those 
vnliialile exporiinoiitH wliicli were 
read before the 11 oval Suricty on the 
l.ith of JanUiary, 1781. He huincd 
giain niensurex of li\drogen 
ga> with about two and a loilf t1iiie« 
the qiiautity of eoinmon air, and iiy 
causing the'bnrned air to pass through 
a glass tube eight feet in length, 13.'i 
grains of pure water were condensed. 
He aloO exploded a uiivtnrc of IDrli'O 
grain in«>a«iiiros of oxygen gas, and 
37,hU0 of hydrogen, in a close vessel. 
The comleiised liqiioi was found to 
contain a small portion of nitric acid, 
when the mixture of the air was such 
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that the burned air still contfined a 
considerable portion of oxygen. In 
this ease it may he prosuiiicd that 
some of the oxygen rombines with ,a 
portion of nitrogen pieseut. In the 
mean time, M. Lavm-iei continued 
his researches ; and during the winter 
of 17H1-1782, togethei with M. f>in- 
gemhre, he filled a bottle of six pints 
with hydrogen, which being fired, and 
two ounces of lime-water poured in, 
was instnntly stopped with a cork, 
tlirotfgh which a llexible tube eom- 
municating with a vessel of oxygen 
was piis.scd. Tim iiiflamiMation ceased, 
except at the orifice of the tube, 
throegh whirh the oxygen was press¬ 
ed, where a lieautilul flame appeared. 
The euinbiistiuii cuiitinued n coiisi- 
derahlc time, during which the lime- 
water was agitated in tlie lioUle. 
N'either this, nor the same experi¬ 
ment repeated with pure water, and 
with a weak suiiiliaii of alkali instead 
of lime-water, alToided the tnforiua- 
tioii souglit alter, fur these Huhstiiiires 
w'orc not at all altered. The inference 
of Mr. Wai'ltiie respeftiiig tlie mois¬ 
ture on the inside of the glass, in 
which Dr. Priestlev first fired hydio- 
geti and rominon air w:i'>. that theue 
airs, by roqibustion, deposited tlic 
nioi»tiire tlicy contained. Mr. M'ult, 
however, iiileired from the«u experi- 
inents, that water is a compound of 
the burned aiis, which have given out 
their latent heat by rinnbustioii, and 
eoiiimiiiiicated liis .<>ciitiinenls to Dr. 
Vriestley, in a letter dated April 2C, 
1783. It dues not appear that the 
composition of Avatcr \ias known or 
admitted in Kraiiee, till the vunuiter 
of 1/83. when M. LaMiisier and M. tie 
In Blare, nil the 2ltli of .Time lepeal- 
ed the expeliment of luir'iiiig hyiJni. 
gen aihl oxygen *>i a g)a-s ves-el over 
mciriiry. in a still grentei <|na|,lity 
than had been ljuinrd by Mi. t'liven 
dish. The lesiilt was nearly five grus 
of pure w'.xtrr. Al. .Moiige lomie a si¬ 
milar experiiiient at Palis, iieaily at 
the same tune, m perhaps heloie. 
This assiduous and ai'Ciiiuli' phibiso- 
piier then proceeded, in conjunrtinii 
W’itli M. Meiisnier, to pass the steam 
of water tbrongli a red liot iron tube, 
and found that the iron was oxidixed, 
and hydrogen disengaged ; and tlio 
steam of water being passed over a 
vaiietyof other combustible or oxid- 
ablc subsUacci, produced siioilar r«- 
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sultii. lltewutcr disappearing, and liy- 
diugon being disengaged. Thet>e ca> 
ital 1 ‘vprriiiieiita were areoufitccl tdr 
y M. Lavoisier, by siippiKiiig the 
yriitcr to be ilei*(»nipost'd into its com* 
poiieiit ]>arts, oxygen :iiid hydrogen, 
the former of Avhieli unites with the 
ignited suhstance, while the latter is 
disi'iig.aged. The grand expx^riincnt 
of the composition of water by Four- 
cro}, Vau<iuelln, and Segiiiii, was be¬ 
gun on VVednesdav. May 1.1. irtM), 
and was finished on Ki id ay, tlie 23d of 
the same iniinth. The loinhustion 
VMS kept up l.s5 iiours with little iii- 
teiruption, duiiiig winch time tlie ma- 
eliiiie was not «iiiiueii t<>r a moineiit. 
The expenmeiiteis alternately le- 
Iresht'd theinsehes wiieii tatigiied. hv 
Iviiig tor a lewhuuis on muttiasses in 
ttie laboratory. 'I o obtain tlie liydro* 
gen, if/inonas melted and rubbed 
into a powder in a very hot mortar. 
3. Tiiis metal was dssoUed in con- 
ceriliiited sulphuric aeid diluted vith 
seven parts of water. Tlie air pro¬ 
cured was ii\fiiie to ]>ass through 
eaiistie alkali. To obtain llie oxvgeii, 
two ]>oijnds and a half ol eiystaltized 
h\peioX}iiiiiiiate ol pot.tsh were dis¬ 
tilled, and the air was trunsleired 
Ihioiteli jiMiistie alkali. Thu volume 
ol Iiyiiiogeii einploYed was 'i.'.ilCI 
enhie ii,ehe'., and the weight was 
Ifkhl'.'laM grains. TIuMolumeot oxy¬ 
gen was 13.’>7d'‘.'43, and the weiglit 
n a» G3lil> bOil vraiiis. The total sveight 
ol both elastie Iluids was 734i)*237. 
The weight ot watei obtained vraS 
7:’11 giains, or 13 ouiiees, 4 gros, 15 
grains. The weight of water which 
should have been obtained was 13 
oiincex, 1 gros, 49'23r grains. The 
deficit was 4*337 grains. The guaii- 
tity of azotie nir before the e.xpcri- 
raciit'was 415*256 culne iiiclics, and at 
the close of it 467. The exeess uftci 
the experiment was coimefiuenlly 
51*744 cubic inches. This aiigmeiita- 
tion is to he uttiibutcd, the acadeiiii- 
riaiis think, to the small quantity of 
atmospheric, air in the cylinders of 
the gasoinctei's, at the tiiiio the otlier 
airs were introduced. These addi¬ 
tional .'ll culiic inches could ni>t arise 
front the hydrogen, for experiment 
shewed that it contained no azotir 
air. Some addition of this last final, 
the expeiiiueuters think, cannot be 
nvoidi'd, on account of tiie ronstrui*- 
tlon of the maebiue. Tlie water be- 
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ing exAiaitied, was found to be as 
pure as distilled water Its specific 
gravity to distilled water was as 
1^671 ■ ISG70. Tlie deconipositinii of 
watei is elegaidly ctfeeted by eleetri- 
eity. The coni|iositiou of Winter i« 
deinoiistrated by exploding two vo- 
Inines ot hvdrog'en and one of oxvgen, 
ill tlie eiidlunieter They disappear 
totally, and pure water results. 

WATKttlNti LAND, or IftHT- 
GATION, is a jiraetiec which at first 
view appears the reveise of torrclar- 
tioii: and in general, in nature, the 
operation ot water is to bring earthy 
siilistaiiees into an extreme state of 
dhision, J)ut in the nitifieial water¬ 
ing of meadows, the henulicmi elFeets 
depend upon many dilTereiit eaiises, 
some chemical, some inechanical. Wa¬ 
ter is nhsolutely essential to veget.v 
tioii; and when land has been cover¬ 
ed by water in the winter, or In the 
begiiiniiig of spring, the moisture 
that has penetrated deep into the soil, 
and even the subsoil, becomes a source 
of riouiisiiineiit to the mots of the 
plant ill tlie summer, ami prevents 
iiioHc bad effects that often happen la 
lands ill tiicir natural state, Irnin a 
long continuance ot dry weather. 
When the water used in irrigation 
has flowed over a calcareous country, 
it is geneialiy found impregnated 
with carbonate of lime; and in this 
state it tends, in many instances, to 
ameliuiate the soil, t’oninton river 
water aNo generully eoiitaliis a cer¬ 
tain portion ot orgaiiizahle matter, 
which is much graater after ralfis 
tlian lit otlier times, and which exists 
ill the Iarge'>t quantity wiieii the 
strenin rises in a eiiltiiated country. 
Even ill cases when the water used 
lor flooding is pure, and free from 
utiiinal or vegetalde substances, it 
Act.s liy causing the more equable dif¬ 
fusion of nutritive inutter existing in 
the laiul, and in very cold seasons it 
preserves the tender roots and leaves 
ot the grass fioni being alfccteil liy 
frost. Water Is of greater specific 
gravity at 42^ Fahrenheit than at 12^, 
the freezing point; and lieiiee, in a 
meadow iriigated in winter, the wa¬ 
ter immediately in contact w.th the 
grass is rarely below 4U", a degree of 
temperature imt at all piejudicial to 
the living organs of pisiiits. In ISdl, 
ill the niuiith of March, sir H. Ifavy 
examined the tcinperatiire iu a water 
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hioadow near ftunfrfji in Berk¬ 
shire, hy a very delicate tliernioiue- 
ter. The tenipcratuic of the air at 
seven in the inornint' was 31)^. The 
water was frozen ai>o\e the ^r.iss. 
The temperiitiJi'p «f the boil hclow the 
watei III uhieh the loots of the arass 
were nxcd, was In general tliose 
waters which breed the best fish arc 
the hc-^t fitted lor watering meadows; 
but most of the benefits of irrigation 
may be derived from any kind of wa¬ 
ter, ft is, liowever, a general prin¬ 
ciple, that waters containing terrngi- 
nous jinprcgnatiopv.lhoii.'rh po^sevseU 
ul lertilizing eiferta, when applied to 
a calcareous soil, are injuiioim on 
soils tliatdu not elfervescewith acids ; 
and that ealcareous w’aters, which 
are known hy the earthy deposit they 
all'ord when boiled, arc of most use 
oil siliciuus soils. ui other soils con¬ 
taining no remarkable quantity of 
carbonate of lime. 

watkr of crystaluza- 

TION, Many salts require n certain 
proportion of water to enable them to 
retain the crystalline foiin. and this is 
railed their water of crystallization. 
Some retain this so feeblv.that it flies 
nif on exposure to the air, and they 
fall to powder, Tlicse are the ctHo- 
rescent salts. Otliers 1ia\e so great 
an aflinity lui water, that their cry«- 
tals attract more from the air, in 
which they dis^ulve. These aie the 
deliquescent. 

WATERS (MINERAL). Tlic ex¬ 
amination of mineral w’aters, with a 
Tiew to ascertain their ingredients, 
and thence their medical qualities, 
and the means of compounding tliein 
artificially, is an object of roiicidei- 
ahle iuipoitance to society. It is iiko- 
wisc a sulijcct which ileocrves to be 
attended to, because it alTui-ds no 
mean opportunity tor tiie agi eoablc 
practice of chemical skill. iJiit this 
investigation is mure especially of 
importance to the daily purposes of 
lile, and the success of inaiiiifactiires. 
It c.innot but be an interesting object 
to ascertain the component parts and 
qualities of the watciM daily consumed 
by tlie inhabitants of large towns and 
vicinities. A ven miiiuto portion of 
unwholesonic matter, daily taken, 
may constitute the piincipal rause of 
the dilferenccs in salubrity which are 
observable in different places. And 
with regard to manufactuie*«, it is 
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well known to tlio brewer, the paper* 
maker, the bleacher, and a variety of 
other artists, ot how much ronse» 
qiienee it is to them, that this flubk 
slioiild either he pure, or at least not 
containinated with such principles as 
temi to iiijuic tl.c qualities of the ar 
tides they make. This analysis has 
accoriliiigly employed the attention of 
the first chemists. Bergnianii has 
written an express treatise uii the 
subject, which may he found in the 
tirst^'olume of tlie Eiiglisn transla¬ 
tion of his I'^ssavs. Kirw.in published 
a \ ahiable volume on the analysis of 
waters. The topography of the place 
where tliose waters rise is the tirst 
thing to he considered. Hy estiniin- 
ing tlie ooze lonncd h/ them, and the 
eurlh or stones through which they 
aio sti.lined and filteied. soine judg¬ 
ment may be formed of their co#tCfits. 
Ill liltciing through tlio earth, and 
ineaiuleiing on its surface, tiiey tako 
w'lth them particles of various kinds, 
which their extreme attriiiiaiioii ren¬ 
ders capable of hein;^ suspended in 
the iiuld that serves tor their vehicle. 
Hence wo shall soioetinies find in 
tlicse, water, ailiclous, calcareous, or 
argiilaceous eailh ; and at other 
times, though less frc((ucntlv. sulphur, 
inagiiesian earth, or, troiii tiic decom¬ 
position ot carlioiiatl^d iron, ochre. 
'I'lie following are tlie ingredients 
that may occur in mineral waters ;— 

1. Air is contained in by far the 
greater luiiubcr of mineral waters; 
it* proportion does not exucid l-2Sth 
of the bulk of the water. 

2. Oxvgen gas was Arst deterted in 
waters liv $<rheele. Its quantity in 
usually inconsiderable: and it U In- 
compatitile with the presence of siii- 
phiiielted liydrogcii gas or iron. 

3. Ihdrngen gas was first detected 
in Ruxtun water liy I)i. 1’carMtn. Af¬ 
terward it was discovered in Harrow- 
gate waters by Dr. tfaniet, and in 
those ot Lemington Priois by Mr. 
Lunhe. 

4. Sulphuretted hydrogen gas con¬ 
stitutes the most conspicuous ingre¬ 
dient ill those waters, which are dis- 
tingnisheii hy the name of hepatic or 
sulphureous. 

The only acids liilherto found In 
waters, except in combination with a 
base, arc the carbonic, aulphurie, and 
horacic. 

b. Caibonic acid was first discover- 
2 A* 
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e<l in I^rmont wator by Dr. Brown- 
r1(rg U i' the innst coininon inicrP' 
di<‘nc ill mineral waters, 10(1 niluc 
inflies of the water fifniprally «onlain> 
in^ from six to forty cubic inciics nf 
this acid gas. According to Wcst- 
rtimh, 10(( cubic inches of I’^Tinont 
water contain IH7 culiir iiichca of it, 
or almost double its own Inilk. 

(i. Salpliiirons acid lias been ob¬ 
served in several of the hot mineral 
waters in itnly. which aie in the 
neighboiirhood ot volcanoes. ^ 

7. 'I'he boracie acid has also been 
observed in some lakes m Italy. 

The only alkali winch lias been nb- 
seiwod in mineral waters, iincnin- 
biiied, is snii.i; and tiie only earthy 
bodies arc silcx and iinu*. 

8. J>r. Black detected .soila in the 
hot mineral waters ot (ieysser tind 
RykiKii in Iceland ; ’nit in most otlier 
cases tlie soda is coinhined with car¬ 
bonic aciil. 

9. Silex was tirst discovered in wa¬ 
ters by Bergmanii. It was alterward 
detected in thooc of Geysser and Rv- 
kiiiii, iiv [>r. Black, and in those of 
Karlsbad, bv Klaprorli. Ilasseiitraiz 
observed it in the waters of Pougiies, 
as Breze did in those of 1*u. It baa 
been fniitid also in many other mine¬ 
ral waters. 

10. Lime is’' aaid to have been 
found iincombined in some mlneiat 
wateis ; init this has not been proved 
in a satisfactory manner. 

The only salts hitherto found in 
mineral watel'^> are the following, sul¬ 
phates, nitrates, muriates, carbonates, 
and borates ; and of tlicse. tlie carbo¬ 
nates and muriates occur by far most 
commonly, and tlie burates and ni¬ 
trates must rarely. 

11. Sulphate of soda is not uncom¬ 
mon, especially in those iiiiiieral wa- 
tees wliicli are distinguished by the 
c}iitliet uttiHP. 

12. Hulnhatc of ammonia la found 
in mineral waters near voleanoes. 

13. Sulphate of lime is exceedingly 
common in water. Us presence seems 
to have been tirst detected by Dr. 
Lister, in lliH2. 

14. Sulphate of magnesia is almost 
eonsttintly an ingredient In those mi¬ 
neral waters which have purgative 
properties. It was detected in Epsom 
waters in 1610, and in 1696 Dr. Grew 
published a ti eatise on it. 

15. Alum is sometimes found in mi- 
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iieral waters, liut it is exceedingly 
raie. 

16. Sulphate of iron occurs some¬ 
times in volcanic iniiieial waters, and 
has even been observed in otiier 

places. 

17. Sulphate of capper is only found 
in the waters which ifa.sue from cop¬ 
per mines. 

!•<. Nitre has been found in soino 
springs in Hungary, but it is exceed¬ 
ingly nncoinmon. 

19. Nitrate of lime was first de¬ 
tected ill water by Dr. Home of Kdiii- 
Ijurgh, in 17o6. It is said to occur in 
.some springs in the sandy deseits of 
.4rahia. 

20. Nitrate of magnesia is said to 
have been fonnd in some springs. 

21. .Muriate of potash is iiiicnm- 
mon ; hut it has lately been discover¬ 
ed in the mineral spiiiigsuf Ublca- 
borg in Sweden, by .iiilin. 

22. Muriate of soda is so extremely 
common in miiieial waters, that 
hanliy a single spring has been ana¬ 
lyzed without detecting «oine of it. 

23. Muriate of amiiioiiia is iinroin- 
mon, but it lias been lourid in some 
mineral spiings in Italy and in Si¬ 
beria. 

24. Muriate of barytes is still moro 
uiicuininoii, but its presenre in mine¬ 
ral waters has been announced by 
Berginanii. 

2') and 26. Muriates of lime and 
inagnoHiii are common ingredients. 

27. Muriate of alumina has been 
observed by Dr. Withering, but it is 
very uiicnimnon. 

28. Muriate of manganese was 
mentioned by Berginanii as snmo- 
times o'eiirriiig in mineral waters. 
It lias b.tely been delected by Lambe 
ill the waters of Leiniiigtoii Priois, 
hut ill an extremely limited propor¬ 
tion. 

2K The presence of carbonate of 
potash in mineral waters has been 
mentioned by several chemists; if it 
do occur, it must be in a very small 
proportion. 

30. Carbonate of soda is, perhaps, 
one of the most common ingredients 
of these liquids, if we except common 
salt and carbonate of lime. 

31. ('atInmate of ammonia lias 
been discovered in waters, but it is 
uncommon. 

32. Carbonate of lime is found in 
almost aU waters, aud is usually Jield 
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In iiolution by an of aciO. It 

appears from tiic diffi'rnit expen- 
inrnts of clicmisls, as atatrd by Mr. 
Kirwaii, and roprcially irimi ihose of 
Itcitlialirt, that water •■alurated with 
rarbonic aeiri la capable iit bolding in 
solution (rb02 of oarbonnte ot lime. 
Now M'ater satuiated witn raiboinc 
arid, at the tcmpeiature of OU^, con¬ 
tains very nearly 0*(HI2 of its weight 
ol carbonic arid, lleiire it tullows. 
that carbonic acid, when presei.t in 
iincb quantity an to saturate waterK. 
i<< capable «t hohling its oivn weight 
of caiiioiiate of lime in buliition. 
Tims we see lOlM) parts by w'oight of 
water, when it cniitaiiiS two parts of 
carboiiir acid, is capable of dissolving 
two parts of eiirbunatc of lime. Wiieii 
tlie proportion of water is increased, 
it 18 capable of bolding the earboiNite 
ol liini! in solution, even wben the 
proportion of carbonic acid united 
with it is diminished. Thus, 24,000 
parts of water are capable of holding 
two pails ol carbonate ol lime in so* 
liitioi], even when they contain only 
one part of carbonic acid. 'I'be greater 
the proportion of water, the smaller 
proportion of caibonic acid is neces¬ 
sary to keep the lime in soliilioii ; 
and wdien the water is jncieased to a 
certain proportion, no sensible excess 
of caibonic arid is neressuiy. it ought 
to be remarked also, that water, bow- 
c\oi small a qiiaiititv ol l■arllClllIc arid 
it ccnitniiis, is capable of bolding rar- 
lionnte of lime in solution, piuvided 
the neight ol the caibonic acid pre¬ 
sent exceed that of the lime. Tbese 
observations apply equally tn the other 
earthy raihoiiatcs held in solution by 
miiiei :il w oteis. 

IKt. ('arboiiato of magnesia is also 
very common in mineral waters, and 
is almost always ncrumpanled by 
cat lionate of lime. 

.34. Caiboiiatu of alumina is said 
tn have been found in waters, but its 
presence has not been propeily ascer¬ 
tained. 

33. Carbonate of iron is by no 
means uncommon, indeed It forms 
the most icmarkable ingredient in 
those waters, which are distinguished 
by the epithet ot chalybe.ite. 

36. Jioi ax exists in some lakes in 
Persia and Thibet, but ihc nature of 
these wateis has not been ascer- 
tained. 

37 and 38. The hydrosulpharcta of 
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lime and of soda have been frequently 
detected in ihusc waters which are 
called sulphurous, or hepatic. 

lUr. WcstpiUib says, that all snl- 
phuious w'ateis contain mnie or less 
hydrosulphuict of linr.c. To detect 
this ho boiled the mineial watei, ex- 
rinding the coiitnU of atinuspherie 
ail', to expel the sulphuretted hydro¬ 
gen gas and carbonic acid. Into the 
water thus boiled, he poured sulphui ic 
avid,*wlicii more sulphuictted liyilro- 
gen gas was evolved, and siiipliate 
of lime WHS thrown down ; lumiiig 
iiitiic acid, wliicli separated it from 
sulphur; and oxalic add, which ex¬ 
pelled sulphuretted hydrogen, and 
formed oxalate of lime. The water 
evaporated in open xessels, let tall 
sulphate ot lime, and gave out suU 
phurettod hydiogeii gas. To qiscer- 
tain the quantity of Milphuretlod hy- 
dioeeii gas and carbonic acid, Mr. 
Wcbtrunib proceeded as iullows: lie 
introduced the sulphurous water into 
a iriatiasii, till it was hlled to a cer- 
faiii point, which he marked ; filled 
to it a curved tube, which teiminatcd 
in a long cylinder ; filled this cylin¬ 
der with lime-water foi the one ex¬ 
periment, and with acetate of lead, 
with excess of acid, for the other; 
luted the apparatus ; find boiled the 
water till no more gas was expelled. 
When the lime-water is used, rar 
honate ot lime is pieripitated in (lie 
piopoi'lioii of 20 grains to every 10 
vyiic iiivlies ol cai hoiiic aci J gas ; 
when the solution of acetate ol lead, 
liydrosblphuret of lead is tiirown 
down in the proportion of 10 grains 
to 10 cubic inches ol sulphuretted hy¬ 
drogen gas. iieside tiiese euhstanres, 
certain vegetable and animal inattei s 
have T»een occasionally oll^«lved iii 
mineral waters. But in most cases 
these aic lather to he considered in 
the light of accidental mixtures, than 
ot real coiiipoiient parts of the waters 
in which they occur. Fruui this sy¬ 
noptical view of the difTereiit ingre¬ 
dients contained in mineral xvaters, it 
is evident that these substances occur 
in two different distinct states, vix. 

1. As being 8us|>ciided in them ; and 

2. As being dissoUed in them eiiirlly 
in the form ol a salt. The investiga¬ 
tion of mineral w'aters eun^isls, 1. In 
the exaiiiinatiuii of them by llie senses. 
2. In the examination of ihem by re¬ 
agents, 3, lu the analysis propeily 
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so railed. Tlie oxantination by the 
aenses consists in uhoerviiiff the effect 
ot the water as to ap|>earaiire, smell, 
and taste. The appearance of the 
water, the instant in which it is 
pumped out of the well, as well as 
after it ha> st«i')d for some time, af¬ 
fords sevei al iiidieations, from wliich 
we arc enalded to iorin a iud/tment 
eoiieeiitinfr it<» eoiiteiits. If the water 
be turhid at the well, the siihstanees 
are suspended only, and notdissiilved; 
hot it the water he ch’ar and trans- 
paieiit at the well, and some time in- 
tcr\flics belore il heeomes turhid, the 
eontents are disMilved by means of 
carlionie aeiil. The presence ot this 
teas is lilkewise iivliratcd by small 
hnhhlcs that I ise from the bottom ol 
the well, and hurst in the air while 
they »le m.ikinti tlieir escape, thouitli 
the w.atci, al the same time, ]>eihaps, 
has not an and taste. This is the 
ease, acnirdiiijr to roiint llaxoii- 
inonski, with respeet to the tepid 
spiinjj in ValUia, and the rold vitisul- 
aled eli.iljbfaVe ••pini!:? atAstiaean. 

Hut the II.list iwiiliMit iii'oof of aspiin;^ 
contaiiiiii^' •-.irhoinc and is the stciio- 
ation of hnnhh’s on the waler hemp 
shaken, and their Imrstiiip with moie 
Ol leas i.oise, while tli" iiir is inakiiiur 
its esrapes, 'l‘iie sedinient di‘(toaitcd 
hvIhewatiM in the w’idi, is likew .sc 
to bf e.xaiiiined : if it he \clinw, it iii- 
dieates the piesiMire of iron ; it hlack, 
tli.it ot noil eomhiiied witii sulphur; 
hut (lialilicatc wateis beinp selikiin 
sulphuretted, the hitter ocniis very 
rai*ely. As to the colour of the water 
itself, there arc few irstaiiees whcie 
this can pivc any indication of its 
contents, as there are not many snh- 
alaiires that colour it. The oilunr ol 
the water serves ehieflv to discovei 
the piesrnec of sulphuretted hvdro- 
ffcn in it; such waters as contain 
this substance, have a peculiar fmtid 
smell, somewhat rcsenihlin|; rotten 
epps. The taste of a spi inp, provided 
it he perfectlv ascertained by lepcat- 
e«l tiials, may afford some u'seJul in¬ 
dications with lespect to the eontents. 
It may be made very sensible by tast¬ 
ing water, in which the various salts 
that are usually found in such wa¬ 
ters are dissolved in various pinpor- 
tiuns. There is no certain depend, 
once, hoivever, to be placed on this 
mode of investigation; for in many 
springs, the taste of sulphate of soda 
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is disputsod by that of the sea salt 
united with it. The water too is 
not only to be tasted at th.c spring, 
hut alter it has stood for some time. 
Tiiis precantinn must be particularly 
ohaeived with respect to such wateis 
as arc impropriated with earhonie 
acid ; for the other siihstanres roii- 
tamed in them make no iniprcssion 
or. the tonpue, till the carbonic acid 
has made its escape ; and it is foi the 
same reason, that these waters miisl 
he evapoiateil in pait, and then tasted 
again. Tliont'h the spcciliv pravitv 
of anv watei ronlnhntes hut very 
little tow.aids determininp its con¬ 
tents, still it may not be entirely use- 
loss to know the speeilicweight ofllio 
watci, the situation of the spring, 
ami the kind of sediment deposited by 
it. The exnniiiialioii of tlic watei by 
ineaiss of ie-agents, shows what they 
contain, but not huw’ much of each 
p.iuciplc. Tri nianv instanres this is 
as miirh as the in<]uiry demands; 
and it is always of use to direct the 
proeeediBps in the proper analysis. 
It is alisolutcly nei’ossary to make the 
expotimoiit with w.iter iu>t taken up 
from the spiing, and .afteiwaids with 
siieh as has liceii exposed foi some 
hours to tl‘e open air ; and sometimes 
a tliint essay is to he made with a 
l•l•rtion ol the w'.itt'r that has heeii 
bidleil and aftcrwaids filtered. If the 
water contain liut few salir.c paitieles 
it must be eva]»orated ; as even the 
most sensilile re-acents do not in the 
Ic.ast affect it, if the salts, the pre¬ 
sence of wliirh is to lK‘ dmcoTcred by 
them, are dihifcd with too great a 
<|uaiititv of water. Now, it may hap¬ 
pen, that a water shah ho impreg- 
iiatod with a oonsiderahle iiumher of 
saMno particles of different kinds, 
though some of them m.ay he present 
in too small a quantity; tor which 
reason the water must bo oxaininod a 
serond tunc, after hai ing born boiled 
down to three-fourths.' Tlio suit- 
stances of which th» presenco is dh- 
coverable hv re-agents, are 

1. raiboiiic acid. When this is 
not combined with any ba<>c. or not 
with sufficient to nontralixe it, the 
addition of Ii.nc-water will throw 
down a precipitate, soluble with ef¬ 
fervescence in muriatie. arid. The 
infusion of litmus is roddciied by it; 
but the rod colour gradually disap* 
pcais, and may be again restored by 
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(h»* arMitioa of noro of (Ik* i>uiioral 
WIu*n 1 ><)i!c'(i, it 1r»aps tho 
^iroporty r,f rr»l((<*riin{» Hi** iiiln'>ion o1 
lituim.' Acfonliiiff tr* Pl.ilF, irii* mo'it 
snT'ililo test til this ai'i'l is ai'i'tali? ol 
Ic.iii. 

'? 'riio I'liiipral ariils, wliPii fn'o^ont 
niironihiiK'il iii watiT, fiivo (Ik* iiifii- 
sioii iiT lifinus a ik'i inaiiciit ml, oven 
thorn'll the water lia*! heen lioilo'l. 
f’tM iima’m has slumii, that imjiev 
slaiiieil with litinns is ivihlenotl when 
flipiioil into watet oiintaitiiiic' jjjf of 
iiiilj'liMie arid. 

n. W.iler coiitaiirnnj sul)>hitrott('tl 
hviliOTon ".as. is ilistiii!':iii--h<‘fl hy (Ik* 
tnlliiwiii" piopeities . |t exliale^ the 
peiMilinr oihnii ol >nl]>hiiiettei| hydio- 
ijen "as. It reddens tin iiiriisiti'n o! 
litiims (iitt.aeioiisly. It hlaehem pa- 
per dipped into a solution of lead, 
and |Ui‘<-i|Mtarfs the niti ate ot silver 
hl.aek 01 hro'Vii. 

1 Alkiilis, and alkaline and earthy I 
eaihoiiates, arc distiniiiislied hv tin- 
following tests ;—The intusimi of tiir- 
jneiie, or paper stained with tnriiie- 
rie, is rendered brown by alkalis ; or 
i-e-ldish-hrowMi, if the quantity lie nii- 
imte. This ehaiigc is pioiluood when 
the snd.L in water amounts only to 

I/if patt. Ihipor stained w ith hrazii 
wood, or the niriision of hrazii wood, 
is lendercd bine ; hut tins rliaii.ge is 
jiHKimed also hy the alkaline and 
eaitliy I'arhunatcs. tlei gmanii useer- 
taiiied that water eiinlaiiiiiig ,7:,'-^ 
pait of earhonalo of soda, renders 
paper St aitie.<l willi br.ixil wood, Idiie. 
I<it'nu9 paper rediicned by \iiiegai, is 
restored to its oiigin.il blue rohuir. 
'Phis chaiigo is piodueed hy the alka¬ 
line, and eaithy raihointtes also, 
vriion these chanifes aie fngaeious, 
we may conclude. Hint the alkali is 
aiiunoiiia. 

h. Fixed alkalies exist in water that 
orcasioiis a precipitate with iiniriiite 
of inai'iiesia after hoiti" boiled. Vo¬ 
latile nlk.xli maybe disliiifrnished hy 
the smell; or it may ho obtained in 
Hie receiver by distilling a portion of 
the water aeiitly, and then it may be 
distiiisruislied hythe above tests. 

G. Kailhy and metallic caibonntrs 
arc precipitated hy hoiliiig the watei 
eoiitniiiing them; except earlioiiate of 
inaiT<U‘sia, which is piccipiUtcd but 
imperfeetly. 

7. Iron is discovered hy the follow- 


n,r tests:— The addition of linot'iro 
of galls frl^’es water, i-otitai.iini* iron, 
a pm pie or black eolonr. This test 
indioates the preseneo of a verv ini- 
iiiiti' portion of iron. If the tnictiirc 
hail* 110 elfect imon thewatci, alter 
hi-i'in'', thougli it eolonis it belore, 
tlie lion i« in llio state ol iicai lionate. 
The lolhiwiinr oh'-ervatioiis of Wesl- 
rninl) on tlm rolor.r which iron 
gives to "alls, as modiiird hv otlier 
bodies, deserve attention. A violet 
nnliftites an allvarmo r.irhonate, or 
eaithy «alt. Dark piP’ple indicates 
Ollier’alkaline salts. Piupleish-red 
iiidirates snlphiiietted hydrogen gas, 
M'hilisli, ami then black, indicates 
sulphate of lime. iMr. IMnllips has 
lalely aseertained, lh.it, while the 
iron’is a little oxidod, the pre-*nce of 
Iimc rather fae.iiirates the iinpliratioii 
ol this test; hut the lime pr'*M^ts the 
te-tlroin acting, piovided the iron hij 
considpial-lv Kxidi/.cd 'I'lic Pinssiau 
alkali oci asioii- a Mne pi-ccipitate m 
water, l•o'lt<liam" iioii. 11 .-m nlkiili 
be presenl, the blue ^recipit.ite does 
not, appear iiiPe--^ the .alkali is satu- 
I .ated \\ itli an neid. 

fi. Sniphmir .aci-l exists in waters 
that foim a piecipitste with tlie fol¬ 
lowing solutions:—.lluriate, nitrate, 
or acet.ati! of h.arytes, Mioiitiaii, or 
lime, mtriitp or aceflui* ot lead. Df 
these the most ponerlnl hy far i.s mii- 
ri.ate of barytes, nhich is capable of 
deteeting the presence of pulphurie 
aeid iiucomhiiied, when it does not 
weeed the iiiillioiith pait of the w.*!- 
ter. Aretale ol lead is next in point 
ot power. The nnii lates aie moio 
l-owerliil than I he ml rales. 'Fhe eal- 
eaieons sails are leji-,t powerliil. All 
these cesia are cnpaMe of indieatini;' 
a miieh smaller pioportion of iitmorn- 
bined snlphnrie ae<d, than wnen'it iv 
eomtiined with a base. To redder 
muriate of barvtes a eertain lestof 
snliihunr arid, the lollowiiig precau¬ 
tions must he nh.served :—The mu¬ 
riate inii»t he diluted ; the alkalin or 
.alkaline carhonateH, if the water rnn- 
tain any, innst he previously saturated 
with nniriatir arid ; the precipilafts 
must he insoluble in nuiiiiilie arid; 
if boracie .acid lie Mispected, mu¬ 
riate o’ -tiontian must be tritd. whirli 
is not iirecipirated by horaMc aeM. 
The hvdrn-siilpliArets prei.'ipil,arc ha- 
r\tic B'diihons, hnt tlieir presence 19 
cattily discovered hy the smell. 
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9. IVIit. iatic acid detected tiy ni -1 
trale of silvoj, 'vvhieli ijoeauoiis a 
ivliite )>reci|>itate, or a rluiij, ii\ wa¬ 
ter cuiilaiiiiiig an exceeilui^l) iuiiiute 
{)i)ition ol tlii» dL’uJ. 'I'o leiiilei tlki> 
test ccilain. llic tollowiiig (>rf‘(Hu- 

are uecesw ly -'I'lie alUali^ oi 
eaiiHHjalos must lie picMiiintlv »atu- 
lated with iiitiic acid. Siiliihiii le 
acid, if any l<e piesciit, niiiet he i ii*- 
vioiibly leuioM'd by iiumii'i ol iiiti.ite 
ol h.iiytei>. The precipitate iniisl he 
jnsiiluhlc ill iiitiic .icui. )’laHt.ay.s, 
that tile imlil mil ale ol nicicuiy intlie 
liiOHt siMisihle test ot iniiiMlic .u'ld ; 
and Ih.U the precipitate i» uut bolu* 
hie ill ail excess ol any acid. 

10. itoi.uic acid ia doteeted hy 
means of acetate o| load, with which 
it hums a prei ipitatc iiisidnhle in 
ncetio acid. Itiil to lender lliis test 
L'“it.iin, tlie alKalis and c.iilhs nuist 
he piexiously satinated with aieln* 
arid, and the nulpliuiic .niu uinnatic 
aculs removed hy nieans ol .icetaie oi 
btionti-ui and ni-et.ile ol ailvci. 

11. liarvtcs isdctecled l»v the inso- 

luhh* white piid'ipitate, vvliich it Imiiis 
with diluted >iil|diiiin. acid. | 

12 Janie is detected hy iiieans of 
vixalic acid, wlm h occdsnnis auhite 
jiiecipit.ite 'll natci c<iiitaiiiiii^ a 
X'ciy iiiinntc piopoiijnn ol tins cMitli. 
'I’o under tills -jCst decisive, the loU 
lovv.nif jnee.inlioiis aie necessary:— 
'1 he iiiinei.il acids (it aiu lu* pieseiit) 
iiiiist he incMoiisK' satui.itcd with an 
:ilh.ili. IJaiytes (it any he presein.) 
must he pievHuisly lemoccd hy iiieaps 
ul sulphuiie acid. Oxalic acid pioci- 
intates iii.xi>jicsia hut verv slowly, 
wlicieas It piecipitutes Inne inslantly. 

Id. Magnesia ami alumina. The 
pieseiice ol these eaiths is aseer- 
iaiiied hy the toilowini' tests:—J’uie 
mniiioiila piei ipit.ites tlicin hulh, and 
lui other eaitli, piovnled the carhoiiic 
»i‘id have hecii (ireviuusly sepatated 
by a fixed alkali and boiling Jiintc- 
watev jiiecipitalos only these two 
caitlia, piovidiil the carbonic aeid be 
previously temoved, and the sniphuiie 
acid also, hy nieuiis of nitiate of 
huiytes.—The alumina may be ^opa- 
I'.ited iroin the ningiiesiii, atti r both 
liavo been preeipiiatod together, cither 
by boiling the nrecipitalo in eaiiMie 
potash, which dissolves the aluuniia 
and loaves the niagicsia : or the pte- 
cipltat^ may be dissolved, in muriatic 
acid, precipitated by an alkaline car* 


boiinte, diied in the teniperatnre of 
lUU'. and lh<‘i) exposed to the aetion 
ol diluted muriatic acid, which dis¬ 
solves the magnesia vvitiiont loticliiiig 
the alumina. 

N. Sdex may be asreil.aiiied hy 
t!V aporaliiig a poitum of vvatei to 
divness, and icdissoKin:*’ the pieiips 
tale ill nun liilic acid. The siiex le- 
iiiaiiis heliind uiidissolvi!d.—liy these 
means we may detect the presence of 
the diileient siihstHiices coinmoidy 
iiMind III Wiitci’s ; hut us they are 
genciiill) eomhiiied so ,is to hnni 
^aUs, it 13 iiecessaiy vve should know 
what llicse eomhin.itioiis aie. Tins 
is A uiuie dithciilt task, wliieU Mr. 
Kiivian leaches us to accomplish by 
the hdhiwiiit; methods;— 

1 . To asoiilaiii tlic piesciiee of the 
dil'ieieiit sulphates.—The sulphales 
which occiii III water are seven; hut 
line ol these, namely, Anlp/ialt of 
copprr, IS so iiiicomiiiOi), tliat it may 
he excluded allogethei. The same 
lemaik applies to -ulpliate ol uinmo- 
ni.i. It i'> almost unuccessaiy to ob- 
SCI vc, that uo sulpiuilv need be looked 
lor, unless hutli its acids and base 
li.ive heeii jneviously detected in the 
vviitei. — Snlphate ol soda may be 
deleeled hy the lollowjiig method: 
J‘'iec ihe vv.ifer(lo he exuniiiied^ of 
all caithv sulphate-, liy evaporating 
it to one-halt, and adding lime-water 
as long as any prcn]dtate appeals. 
Jly these means the eartlis will all lie 
piocipit.ited, except lime, and the 
only lemaiiiing e.ivlliy snlphate will 
he siilidute o't lime, vvliicli will he 
sepniated hy evaporating tlie Iniiiid 
till it hecomes eonceiitratcd, and then 
dropping into it a litllc alcohol, Uiid, 
alter lilli'iii mo, adding a little oxalic 
acid. W'llli tlie vviiter thus puiihed, 
mix solution ot lime. II a piecipitaV 
u|ipe,ii', eitlier innncdialely or on the 
addition ot a little alcolnd, it is a 
]iro(>t, that sulphate of potash or of 
soda Is piesent: which of the two 
may he dcterinined hy mixing some 
of the purified water with acetate of 
haiytes. .siilph.itc oi barytes pieci- 
liitatcs. Filter and evaporate to dry- 
nc-s. Digest the ivsidiinin in .xleb- 
hol. It will dissoive the alkalmo 
aeetaU*. Kvaporate to diynes*, ami 
the diy salt will deliijuesce, if it he 
acetate of potash; hut effloiescc, if it 
ho acetate <»f soda.—Sulphate of lime 
^ may be detected by evauoratjtig the 
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trator suspertod to eontain It to a frw 
otiiicpK. A preoipitate appeni.s, wfiicii, 
il it he Riilpiinto of lime, is soliihic in 
son parts of water; airi the soluiion 
atforiis a piTcipitiite m itii the iniiriato 
of hRrytes, oaalie aeni, carhnnate of 
lur^nesia, and alcnliol.—Alum may 
be fieterted liy iniKiiii^ earlionati* of 
lime with the water >!iispected to 
contain it. If a precipitate appeal, 
it iniiicates tlie isre^ieiice of alum, or 
at leii^l sulphate of aliimiiia, pro- 
viileil the water runt.iiiis no inini.tte 
III li.ir\tos or metallic snlplmtes. 
The fii-f of IhcM* salts is iiiconipa- 
tiMe with alum: tlie second may he 
lemnvt'il hv the alkaline piiisMiites. 
When pieci|.il,ite is jirodneed in water 
h> iiiiiii.ite 111 lime, caiInmate of lime, 
and miiriare at magnesia, we mav 
coiiclnde, tliat it eontains aliini oi 
Milpliate of aliiifiiiM.—Hulphate ol 
iti.i!{iie''ia nia\ he deleetod liy means 
of hydiosniphiiiet lit >>ti'ont]an, which 
oecsiMoim an immediate precipitate 
wifii tliis salt, and with no other; 
pioMited the w .iter he pievioiislv de- 
pii\ed of alinii fit anv he present^ by 
means ot carlion.ate ol lime, and pro¬ 
vided .ilso that it eontains no iineom- 
bhieil acid.—Snlpiiate ol iion is pre- 
ci|iitated Iiom water by ah ohul, and 
then it may be easily recognized by 
its prnjierties. 

' 2 . To ascertain tbe presence of the 
dilfeieiit miniates —Tlie niiinateg 
loiiiid ill wateis amoiiiit to riiflit, or 
to nine, if inniia^eol iioniie iiicludod. 
The most cominoii by far is iiinriate 
of hiiil.1. — Mmiate of soda and of 
potash mav be detected by the fol¬ 
lowing mpr^lod : sppai .-vte the snlphn- 
1 ic aeid hy alcohnl and iiitr.’ite of 
barytes. Decompose the earthy ni¬ 
trates and miiriatea by adding siil- 
phniie acid. Expel the cxeess ot 
inurialie iiiid nitiie acids by heat. 
S^epariitc the i!ulptiat.e.s tfius formed 
hy alcoliol and liarytes water. The 
water thus puiified can contain no¬ 
thing but alk.alino iiitiatcs and muri¬ 
ates. Il it j'oim a precipitate with 
ncetate Ot silver, we may conclude, 
that it cniitaiiis nuunate oi soda ur nt 
potash. To ascertain vfhicli. evapo¬ 
rate tlie lir|nid thus precipitated to 
drj'iiess. Dissolve the acetate in 
alcolud, and again evaporate to dry¬ 
ness. The sail will deiir|iiesce, if U 
be acetate of potash ; but elfloresoc, 
If it be aretate of aoda.—Muriate uf 
00 / 


barytes may be defected by^ulplniiie 
.a( ia, as It is the only biirytic salt 
iiitlierto found in water,—Muriiite of 
lime may be detected liy the loltowiiig 
inetliod : lice the water Iroin sulphate 
ot lime and otliei sulpli.vtes, by eva¬ 
porating it to a few ounces, mixing it 
with akoliol, and adding, last of all, 
nitiate ol liaiytes, as long as any 
precipitate appears. Filter the water; 
evaporate to drvness; treat the diT 
mass witli alcolud; ev.iporate the 
aleftliol to dryness; and dissols'C the 
resiJiiuiii in water. If this solution 
give a piecipit.ate with acetate of 
«il\er and oxalic arid, it may coiitiiiii 
miniate of lime. It must contain it 
ill that case, if, alter bevig tieated 
w'ifli oarlioiiate of lime, it give no 
piecipitate with ammonia. If the 
liijuid ill the receiver give a ]>redpi- 
tato with nitrate of silver, nii#'iate of 
lime existed in the water.—Muriate 
of magnesia may he detected by se- 
{■nriitiiig all the sulphuric acid hy 
means of nitrate (>f barytes. Filter, 
evaporate to diyiies^ and trotit the 
dry mass with alcoiiol. Ev'apoiate 
tiie alcoludic solution to dryness, and 
dissolve the rosiiliuuu in water. The 
iiiuiiAtc of magnesia (if the vvater 
eoiitaincd any) will be found in this 
I solution. Let ns suppose, that, hy 
Ithe te-t.s foimerly iffsen'lied, the pre¬ 
sence ot muriatic acid and of ni.ig- 
nesia, in this <>olntinn, has heen ascer¬ 
tained, In that ease, if cnihonatc of 
lime afford no p'ecipitate, and if 
Uulnhuiic acid and ev apoi ation, to¬ 
gether vvitli the addition of a little 
alcohol, occasion no piecipitate, the 
sulutioii contains only iniinate of 
ningiiesin. It these tests give pieci- 
pitates, W’e must scpai.ite the Inin; 
which is present hy Kiilphunc acid 
and aicoliol, and di<ril off tli^ acid 
with wliirii It was conihined. Then 
the magnesia ia to he separated hy 
the oxalic acid and alcolud. and the 
acid with wliich it was united ia to 
he distilled olf. It tlie I'qtii I in the 
retort give a precipitate with nitrate 
ot Sliver, the water coivtaiiiH miiilate 
ot magnesia —.Miniate of alumina 
may he discoveied hy s.ituratiiig the 
water (if it rontmi an execs* of 
alkali^ wdth nitric acid, and hy depu¬ 
rating the snlplinnc acid hy inuaiia 
of nitrate of barytes. It the liquid, 
thus purified, give a preripitate with 
caiboiiatc of lime, it contains muri'* 
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atP nf aliAtiina. Tho milriatp of ii on Siicli arp tlie methods l»v'I'liieh the 
oi nf niaiif'.'niese (it any he present) piescnee of the dilFereiit saline eoii- 
also ileeiiiii|iiise((, aiul tlie iron pre- ten's nt Avatcrs may he asccrtiiined. 
••ip'taieil hv this salt. The preeipi- The labour of analysis may ho 

ii'ay he dissolved in iiiiinatie deiMhlv uhortiMied, l»y ohserviiiji lli.if. 
acid, and the alumiii.i, iron, and man- the followinf' salts are me inip.Uihle 
ff.aaesp Fit tliev he pi’osent) mav he wiMi each othei, and raniiot exist tn- 
separ.iied by the iiiles laid down cefher iiiH.it'‘r,cxeept in veryiuinute 
b'diMv. pinputlion-; — 

S. 'To aseertaiii the presence nftlie Salts. fiirompatilile with 

dilfrrcnt iiitr.xte.s. The iiitniTes hur rNitratesoflimrandina?- 

stddom oerur in waters, iMit ivlieii they 3 ncsia. 

do, they may be detected hy the’iToI- „J, .r.,^ ”1 Miniates of lime and 

I'lwnif' re'>iilts:—Alkaline nitrates ‘ ‘ C ni nriifsia. 

iiniy be detected bv fieeiiiK the watei 'C Alkalis, 

examined I'lom stilpiiinie arid bv •<C'liImiiate of inaenesi 

means of acetate ot bdiYtes.and from t bloviate of barytes, 

iniiriatic aci-i bv acetate of sihi-r ^Alkalis, 

Mvi]>oiMte the tillered liquid, and Vllniiatt* of barvles, 

tieat tlie ilry mass with aleoliol; what Alum -^.Nitrate, miinale, carbo* 
tiie alroliol Iea\es ran consist only of J nate of lime, 

the alkv.liiie nitrates and nretatc of V,C”'i'honate of iiiac:iiesia. 

lime. Dissolve it in walei. If ear- cj fAlkalis, 

Inmate of magnesia orcasimi a preci- ^ ^ 3 "'^'”’'‘f 

pitate, lime is'piesrnt. Separate tlic „ "jNitrate .iiid miniate of 

lime hy means of cnrtioiintc of ma^- ^ lime, 

iiesia. Filtei a^nd evapoi.tlc to ili\- « 1 , ^ f Alkalis, 

ijes5, and treat‘the diied mass with ‘qj -s Alniiate of h.arvlcs, 

nleohoi. The alcohol now leaves only * ‘ ^ Eaitliy rarbonatea. 

the alkaline nilrales, whieli may he ,rSiiIpliates, 

nsily iccoiyiiised and dislintruisheil j-a Alkaline eaibonates, 
l)\ their lespeetne properties. Ni- f Karthv rarhoiiates. 

tratc ot lime.—To defert this salt, . rSnlphates.exeeplot liinCi 

eomeiitratu tliD®‘\vatei-, and mix it Alkaline cailionates, 

with alcohol to separate tlie sui "* ^ t‘«art!iy eai lionates. 

pliates. Filter, and distil off tlie al- Rfiiriate of (Alkaline <.11 hoiiatr, 

eolnil; then separ.xte the muriatic magnesia f Alkaline siiI]> 1 rAte!i. 

arid hy acetate ot silver. Filtei, ova- fAlk.iline carbonates, 

porate to dryness, and dissolve tli*’ Nitrato of 3Caihonntc of magne.sia 
leviduum in aleotiul. IHvaporate to lime i and ahmi'na, 
dryness, and dissolve the dry mass in f Sulphates,exceptof lime, 

water. If this last solution indicate Ilesiiles the substances above dc- 
tlie presence of lime by the usual sciliod, theie is so'iietimes found In 
tests, tlic water Contained nitrate of water a quanlily of bilunii'n eoin- 
limc. To di'tect nitrate of magnesia, liiiiod oath alkali, and in the .stpl» of 
the xVater is to be freed from sul- soap. In suca waters acids oce.xsioii 
pliates and muriates, exactly as de- a coagulation; and the eoaguiuin 
scriliod ill the last paiagraph. The collected on a filtei discovers its bitiu 
liquid tlius purified is to be evapn- minons nature bv its eombnstibilily. 
iMted to diviirss, and the residiiiiin U'.iter also sometimes rontiins ex- 
treated with alcohol. The alroholie tractive matter, tlie presence of which 
solutionis to bo evaporated to dry- may be detected hy means of iiitiatc 
ness, and the dry mass dissolved in of silver. The water suspected to 
water. To this solution potash is to contain it must be freed from siil- 
be added, as long as any precipitate pbiiric and nitric acid by means of 
appears. The solution, filtered, and nitrate of lead ; aftei this, il it give 
again evaporated to dryness, is to be a brown precipitate with nitrate of 
treated with alcohol. If it leave a silver, we mav coneludo that cx- 
residiiuin consisting of nitre (the only tractive matter is present. Hut it is 
rcsidiuiin which it can leave), the not sufiiricnt to know that a mineral 
water contaiacduitrateof uiaguosia.j[water contains certain ingredients; 
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it is iipnossaiy to as/’oituiii tiie }tio- 
])iirtiiinsol tlii’sc, aiul thus we anise 
at thrii rciuiileto anulysiv. 

J. The ditleiciit ai’il.il lliuds otucht 
to be first scfMiateil ami cs-liiu.iti <1. 
J’or this |Mir|nise, a n'1*iit shouUI lie 
tillnl tnii-lhii.ls w ilh llii; watei, ami 
ooiiiiertcil with a jat lull of iiieK'ni), 
^t.lmllnl' oser a iiieiciiiiai tiouj'h. 
]iCt lliti w ater I'o made to Ixul fui a 
Huavter ol sin hour. The aeiial Iluids 
will pass o\ei' into the jar. Wlieit the 
aii|i:ii:itiis is ruiil, the t|iiniiti1y of air 
expelled from the water iiiav he de- 
teimined either by biiiijriii^ the iuer> 
rury within oi svitlioiit tlio jar to a 
level; oi if thisiaiiiiot be done, by 
leduniii; the air to the prsiper density 
by caleiilution. The uir o| tlu* retort 
oUf'ht to be eaiefuUv Huldraeted, and 
the jar should be divided into eiibie 
iiieh(‘s and tenths. Tlie only ^aseuna 
bodies eoiitaincd in water 'arc, eoni- 
nioii air, ox\p<Mi gas, intropeii jras, 
earboiiie arid, sulpliuietted liydiofrcii 
gas, and •‘ulphuious and. The last 
two nevei exist in water lo^tetliei. 
The presence ol eitlmi of them nui.st 
be asceilaiiioJ i»re\iously by the ap- 
plieation of the piopei tests. 11 suU 
liliiiielleii hnlumni aas he iue«eiit, it 
will be mixed with tlie au i-ont.lined 
111 Ihe itbi's j,ti, and be repa- 

rated hiToie tlii'. .in ho I'x.imiiied, 
Toi this |•llIposethe ini iriu*^! he le- 
riiiived into a tub ol waiin watei, .ind 
iiitiir and iiitioilnoed, whieh will al.- 
tnib tlie sul]dMui'lted hMlioitcn. The 
lesidiiiiin IS then to he nfraui ]iiit into 
a merruiiiil jar and e\:iuiined. If the 
water roiitain siilphuioiis arid, tin's 
pi o\ ions stop is not nernssarj. In- 
tiodnre into the air a soliitinn of | lire 
potash, rind agitate the whole gently. 
The eaihoiiie acid and snlpninoiis 
arid gas Will be iihsorbed, and lean* 
the other itiises, 'I'lie hulk ol this ir>. 
.sidiiiini, si)| tiarted rmui the hnlU o| 
tlie w liole, w ill gi'c llie bulk ol the 
caibouio acid and siilpliiirous .'ind 
absoibed. Ksaporate the [nlasli 
•lowly, almost lo rirjiiess, ami leave 
it exposed to the .atmosphere. Sul¬ 
phate <if polasji will be foirned.whieh 
may be separ.ated by ilissolviiig the 
e.aihoiiate of pot.a£h hv means of di¬ 
luted inuriritie and, and filteiiiig the 
solution. 100 giains of snlpimlc of 
[Milash indicate 3fi'f grains of euI- 
pliurniis arid, or firhlin riibic inehes 
of tliat arid ia the Btafc of fias. The 


bulk of su 1 |dim‘oiis arid gas aseer- 
tamed b) tins inethod, miblrarteil 
fiom the hulk of the g.is absorbed by 
the potash, gives the bulk <if Ihc rar- 
boiiie arid gas. Now KlO ruhin 
iiiehos ol raiboiiic and, at I'le trpi- 
pei.iluir of (lU^ .ind li.iiuiMeter .‘10 
iiirhrs, weigli •Jli't; guaiiis. Ilenre it 
IS ujisy lu .isi-fitaiii its weight. Tlio 
gas leinainiiig may ho rxaminod by 
the ropiiuoii eudioiiietiieal piocosses. 
M'hthuu water eoiilanip Milplniretled 
hjdiogeii gas, tlie Imlk o( this gas i<i 
1(1 he ,i-reit.uiie<l in the Udlowing 
inannoi ;r-l'ill Ihiee-louiths of .ajar 
w'llli the water Co be ox.iniiiied, ami 
iiiM'it it III a water trough, and in¬ 
ti oduee a little nitrous gas. This 
g.p, mixing witli tlie an in the upper 
p.iit ut the jar, will Imm nitr'iub and, 
whieh will lender the water luihid, 
h> decuiuposiiig tin* siilpliuietn'd hy- 
iliiigeii and ]irenpit.atiiig Hiilpliur. 
('oiitiiiiie to add nitrous gas at inter¬ 
vals as long as red fumes appeal. then 
turn up the jni and blow* out the air. 
11 the iiepatic smell lAiitiiiue, repeat 
tlii- pIol•(‘^s. The siilpliiir precipi¬ 
tated imlir.iles the propoitioii of lie- 
|i.atie g.is III the water ; one giaiii of 
sulpliur iiidieatiiig the picsniee of 
iieaiU Ibii'c nil.ie iiiclies ol this gas. 

?. .Vllei Ii iMiig e>^iiiateii the ga-e- 
iiii- lioilies, rhe next slri» is lo aTor- 
l■un the piopoit (III ol the e.iitliy 
( ni boiinte'. I'o: Tliii piii|ose it iif 
neces-rij^ lo depine the w.ilri of its 
Milphurrttrd h)diogeii, it i| roiitaiu 
*iv Tills may he done, rillier •*T 
ex|i()sing it tu the .nr for a cotiside- 
lable time, or treating it with li- 
tii.'iige. A suiririent <|iiniitity ul the 
water, thus piiiified il iiei-e-.siiij, is 
to be iioilcd for a ipiarter ot an lioiir, 
•and Jil^eied wbrii cool. The cjulliy 
rarloria'es remain on the lilter. The 
precipitate thus obtained may beVar- 
iignnte of lime, ot iiiagnrsia, ol iron, 
of aluniuia, oi esen Milphato ol lime. 
JjOt ns suppose all tlirsc sii|,^f2inres 
to he pre-ent togrflici. 'I'lral lb« 
mixture with diluted iiiiiii.atie arid, 
whirl: will UissoJir tlie w'liole except 
the alnmina and hiilpliate of lime. 
J>ry this lesiduiini in a leil-Iicat, anil 
note The weight. Thru boil it in rar- 
bniiate of soda, saturate the soda with 
niuiiatic acid, and hod lliu niixtuie 
for half an boiir. f'ai bnnate ol lime 
and alumina nieripitate. Diy this 
precipitate, boo treat it with acelte 
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Tlic limo ^Till be dispoivcd, and 
llir nIoDiiiia M’ill lOfiiain. J)iy it nnti 
ivt'iitl) it. Its S'lliti acli'il fi imi 

Uii‘ i)J i^iiisil wrialit, ir'ues tlie 
liiiM III siiliiliiiti' of liiiii'. Tliu mu¬ 
ll.ilii; Miluliiiii Cdiitaimi liriip, maf;- 
111 ‘sirf, nml null. Add aimiKiiiia as 
Hs a I'l'dilisli apix'jis. Tlic* 

iron utul pait ot tlie iiiii^iicsin me 
thus sopiitalcd. i)iy tbo jiici ipitatc, 
aiiil r^piisL* it to tliP air for S(im«>titno 
ill a lioat til ‘dOO^ ; tiifii trc.il it ,'vuh 
nrotii! and to dissnh’e tin* masnosia, 
iihirli ■4(diitiiii) is to bi‘ aiUli'd lo tlic 
jiiiii i.'itii; ’•(diitioii. T'lii' unit is to be 
]'o-di''sol\ril 111 munalic arid, piiu i~ 
pitalnd l-y an .illvalim' i.iil>ornl(‘, 
diind and iYi‘i£r||i>(l. Add siilpliiiiir 
ai id to till* niijiiatii; solution as Ion;; ; 
as any ]iu'n| itatn appeals , tiu'ii lieat 
the so|iitioii and I'oiirentiale. Heat 
the siilpli.ite nt lime thus obtained to 
Tedness, ,iiid iveigli it 100 ;'rains ot 
it are ei|ui\aU’iit lo 7i 7 nt eaibniiatu 
of lime (li led. i’renpit.ile the maff- 
jii’sia l(\ means of <'ail(in,i1u of soda 
l>i'v d .ind ed;li ii, Ibit ,in part le- 
mains in sidniimi, eNapoiate to dn- 
iiess, and \sasb the ie-iiluinn willi <i 
Piltliriciil qii'iT.titv' o| distilled water, 
to dis-idve tlie iniinate ol soda mid 
sulpliat''ol lime. il anv 1 e still ]iie- 
sent: what leii^'iiis behind is enr- 
lioiiate oi m.i^ruesia. W'eifth it, and 
add its weiaiit to the lonncr. The 
Milpliate III lime, if any, must also be 
nepaiated and weii'lic'd. 

y. M'e base next to nseeitain the 
propoition of miiienil arids oi alUalii^, 
il any be lu'etieiit iinronibiiied. The 
aoids whieh may be prcbeiit, omitting 
the gaseous, aie the siilphtiiie, inii- 
lialie, and boiaeie. The propoition 
of siilphnric aeid is e.asily deterniineil. 
Salioate it with Inuytes water, and 
lirnite tho jireeijiitate. lot) (plains ot 
Milphate ol haiyles tiuis foiined in- 
dit'.ilo yiO ol real siilpliurie acid. 
Saturate the iniuiatie and with ba¬ 
rytes wntei, and then pieeipitale the 
barytes bv bulphiirie acid. 100 parts 
ot the ignited preeipitatc are equiva¬ 
lent to 2 : 1*73 grains of real inuriatie 
aeid. Pre*. pitate the boi aric acid by 
means of aeetate of lead. Decom¬ 
pose the borate of le.ul by bolUng it 
in sulpbniie and. Esapurate to dry¬ 
ness. Dissolve the boracic acid iij 
alcohol, and evaporate the solution; 
the acid lelt behind may be weighed. 
To estimate the piopoition of alka* 


line carbonate present in a water eon- 
t.iining it, sat urate it w'lth jutlidiiiiic 
and, and note the weight ol leat 
and necessaiy. Now 100 groins of 
leal siilpliurio arid Siitnr.ite 120 0 
potash, and t<0‘0 boda. 

4. Tlie alkaline sulphates may be 
estimated by precipitating then acid 
liy means ol nitiate ot bai ytes, having 
pievuiusly fieed tlie water from all 
other sul]>haies; for 11‘7o giains of 
ignited sulphate of 1>uiytcs indicate 
0‘0 grains of dried snlphato oi soda ; 
while l4*rr» siilpliati* ol barytes indi¬ 
cate 11 ot dry snlptniti* of pnta'-h. 
Sulphate of lime is easily estimated 
by ovaporatiiig the liquid eoiit.aioing 
it to a tew ouiiees fhavirig pieviously 
saturated tin' earthy rarhoiintes with 
nitim aeid), and ]irecipitntiiig thesul- 
plnte ot lime by means ol vve.ak al¬ 
cohol. It may tiien he dried and 
w’l'iglied. The quantity of atnin may 
be estimated liy precipitating the alu- 
iiiina liy rariionate of lime or ol mag¬ 
nesia (if no lime he present in the 
liquid). Eleven grains of the aln- 
mma, lieated to in«'andoseence, iiidi- 
rate lOU ot ci ystallized alum, or iiS of 
dried salt, bulpliate of magnesia 
in.iy be estimated, provided 110 other 
sulphate be piesent, by precipitating 
the arid by ine.ins oi a barytie s.alt, 
as M‘7h pai-tn ol ignited sulphate of 
baiytea indicate 7'4f> of sulphate of 
magne,sia. If sulphate of lime, and 
no other sulphate, accompany it, this 
may lie decomposed, and the lime 
piecipitated by carbonate of ningrie- 
sia. The weight of the lime thus ob¬ 
tained, enables 11 s to nseertain the 
quantity of snl|ihate of lime contained 
in the w ater. 'I'he vvhcile of the sul- 
phnne aeid is then to tie proeipitnied 
li\ bantes. This gives the quantity 
ol siilphmic aeid; and suhtracting 
the poition which belongs to the sul¬ 
phate of lime, thei’e remains that 
which was combined witli the mag¬ 
nesia, from which the sulphate of 
ni.ngneMa may be easily estimated. 
It snlpbatc of soda be ’ present, no 
eaithy nitrate or muriate can exist. 
Therefore, if no other earthy sulphate 
lie present, the magnesia may he prcci- 
pit.ited hy soda, dried and weighed ; 
2*46 grains of winch indicate 7*46 
giains of ihied sulphate of inagiiusia. 
The same process snrcceds when siil 
phatc of lime accompanies these two 
•ulphates; only ia this case tho pro* 
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cipUati?, whir'll consists both ot lime 
and III ifinositi, is to lie dissnlvetl in 
s'jliiliiiric arid, rvaporaterl tn di yiir>ss, 
a’id trratril with twirr it-^ Wright ni 
rold water, wlurli Ihr ‘■iil- 

pliate of luagiirsia. .ind leaver the 
othrr <>a]t. Let tlir ‘«iil|>liat(' nr inag- 
. 'sia he evaporated to drviiess, ex- 
|io<ipd to a ho.it uf 40(1'', .ind weighr'd. 
The H.irne piocr^i surreeds if .alum 
he jiiesriil instead nf sulpli.ite of liine. 
The prorijiil.vtc in tins rase, previ¬ 
ously diird, is to be tieated irith 
aei'tie acid, which dissolvea the mac;- 
m'sia, and leaves tin* alumina. The 
iii.agitcsia may he ug.iiti pienpitaled. 
ihioii, .ind weighed. If sulphate of 
iron lie present, it may bo separatori 
by e iposing the w alri to the air for 
soiiie (lavs, aiiil iiiixing with it .i por¬ 
tion ol alunnri.i. IhiTh tlie oxid? of 
iron, and the siilph.ato of aliiriiiiia, 
tliii!. foiined, preeipit.ite in the state 
of an Insoliililc powdei. The snl- 
ph.ile of magnesia may then he esti¬ 
mated hv the lilies above given. Sinl- 
pliate ui iron mav he estiniatod by 
proripitating the iron hy means of 
pi iissie alkali, h.avinif picviously dc- 
tcrinniedthe weiglit of the precipitate 
prndueod liy the pi iissiato iri a solu¬ 
tion ol a given weight of .sulphate of 
iron in water, if muriate ot iron he 
also present, whieh is .a veiy rare 
case, it may be separ.ited hy evapo¬ 
rating tbr water to dn'iiess, and 
treating the residiiiini with alroliol, 
which dissolves the muriate, and 
leaves llie sulphate. 

5. If imiii.ate of potash, or of soda, 
without any other salt,exist in water, 
we have only to decompose them liy 
nitr.ite of sdvei. and div the precipi¬ 
tate ; lor is "I ol miniate ol silier in¬ 
dicate O’.'i ot iiiunate ot potash , and 
lS ''2 of iimii.it e of silver iiiilic.atc 7 *.) 
nf eoinmoii salt. TJie s.ame pioresit 
is to be followed if the alkaline rar- 
honates be present; orilv tliese en- 
honati'M must be previouslv vatuiated 
with sulphuric acid ; ati.l we must 
precipitate the miiri.itic acid liv 
means of sulphate ol silver instead 
of nitrate. Tiio presence oi siilpiiate 
of Soda does not injure the success ot 
this process. Ifinuiiateof ammonia 
accompany either of the fixed alka¬ 
line sulphates, witlmut the piesciice 
uf any other salt, decompose the sal 
aninioniac by barytes water, expel 
ill* ammonia by boiling'i precipitate 


the baryto.4 by diluted snlpbuMC acid 
and saturate tlie muriatic acid witli 
soda. The sulph.atu of barytes thus 
pier ipitated.indic.'ites the ijnautity of 
muriate of ainmoni. 1 , lt*75 grains of 
sul|iliate indicating l>7‘0 grains of this 
s.ill. If any sulpbales lie present iu 
The solution, they ought to be pievi- 
ousiy sepnr.ited. It common s.ilt ho 
.aecoinpaiiicd hy muriate ot lime, mii- 
li.'itc nf magnesia, miiriatr* of alu¬ 
mina, or muriate of iron, or hy all 
tliesi* together, willioiit any otlier 
salt, the earths mav he preeipi- 
taled liy barytes watey, and re-dis- 
srdved in niiinatic acid. They are 
then to lie separalr'd I loin r'acli other 
by the Milos torm(*rlv laid down, and 
their weight, being doterimned, iiidi- 
c.ates the quantity of every particular 
earthy muriate coiilaiiiod ni the w.i- 
ter. For .'iO grams of lime i>^icato 
100 of dried iniiri.ile of lime - MO 
gr.iins of magnc'ia indicate 100 of 
the muriate ot tint eailli ; and 2|'l< 
grains nt alumina indicate 100 of iho 
iiiuriutc of alumina. The barvtes is 
to be separated Iroin fin* solution I 
snlpTiiinc arid, ami the mniiatic arid 
expelled hy heat, or satin atod witli 
sorha ; the roiniiion .suit may then bo 
ascertained by ev.ipnratioii, siihtrni t- 
iiig in the last ca-e the proportion nf 
comnion salt indicaHnl hy the kmu; 
quaiititv of muriatic acid, firnn which 
the earths liad been sepatat(>i|. When 
siilpliatet, and iniircUes exist toge- 
tlier, tln-y ought to he seprir.ilcd either 
'ir pieripibating tlie milphates by 
means of alcohol, or hy ^■vallo^.atIIlg 
tin* whole to divness, and dissolving 
the earthy miniates m alcrdiol. Thu 
salts thus scpaiMtcd mav be esliinated 
hv the lilies alieadv l.iid down When 
alkaline and eaithy miniates and 
«ulph.iTe nt liitie occur tigellier*. tins 
lust ih to be decomposed by me my of 
muriate of bai ytes. The prei'i)ntatu 
asceitains the weight of sulphate 
of lime cout,une(l in tin! water. 
Tlic estiin,ition is then to be con- 
iliicted as when iMtlnng liut muriate' 
are piesent, only from the muriate of 
lime tliat proportion of inuri.itr; niiist 
be deiliicted, which is known to hare 
liceii funned hy the .addition of the 
inuii.'ite of harylcs. When iiiuii.atefl 
of soda, magnesia, and alinniiia, are 
piLseiit together with su1|»iiates of 
lime and magnesia, the water to he 
e.'camiocd ought to be divided into 
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two eqiilil portions.' To the one por¬ 
tion add carliotiate of niagncitia, till 
the >%’ho]p of Hip limp and .ilnmijia in 
preripitated. Asceitain the rjuantitv 
4i( limp, which givet the pi oporlion ol 
s-ulphiitc ot limp. Prcciiidatc the ‘■iil- 
]>inii‘ic arid h/ iniiiiulv id haiUi's. 
Thia gives the qiianlity ooiitoiiUMl in 
the sulphate of magnpsin and nil- 
phatp of limp ; siihtractiiig this last 
portion, Avc have the quantity of sul¬ 
phate of magneala. Fioiii the second 
jioition ol water, prpriinlate air the 
magnesia and aliriunn liy ineniis of 
liinp-walor. Tlio weiglit of tlipsp 
earths enahlos us to a'^ccrtaiii th<> 
weight ol muriate id inagucsia and 
Ilf alumina cniitniiied in the watei, 
Kiihtractiiig tliut p.irt of the lOAgnesia 
which existed iii tlic state ui siiU 
pliate, as indicated hy the exainiiia- 
tion 4.^, the til si poitioii of A\.itoi. 
After this estimation, precipitate the 
fliilphiiiie arid hy l>;a)tes water, 
ami Hie lime hy carhonic acid. The 
liijiiid, evaporated to diviiess, leaves 
the iMinmoii siHt. 

<!. It now only remains to explain 
the method ol ascei taming the pro- 
poition of Hie nitrates whieh may 
exi-t ill waters. When nitre aeeom- 
}i.niies sulpiiati's and mmiates with¬ 
out any utliei nitiates, tiic sulphates 
me to be decoif.posed liy acetate of 
tiai ai)ii the muriates hy acetate 
<il siher. The W'uter, alter tiltration, 
is to he evaporated to dryness, and 
the rosiduiiiu tieatod with alcohol, 
which dissolves the acetates, as 1 
leaves the nitre, tlie quantity of which 
may he easily calculated. It an alkali, 
lic present, it ought to he previously ; 
saturated with sulphmic oi niuiiatic 
uciii. I f nitre, coimnoii salt, nitrate 
of liiuc, and iiuiriale of lime or mag- 
TiesiA. he present together, tlie water 
oiujJit to be evaporated to dryness, 
and the dry mass treated witli aleo- 
hul, which takes up the earthy salts. 
Eium the lesiduiim, rc-dissoi’ved in 
water, the nitre may be scparateil, 
and calculated as iii the last case. 
The aleuliulic solution is to be eva- 
po> ated to dryness, and the residuum 
re-dissolvod in water. Let us sup¬ 
pose it to contain muriate of niagne- 
Hia, oitiate of time, and imiiiatc of 
lime. Precipitate the iiiuiiatie acid 
hy nitrate ot siher, which gives the 
proportion of iiitiiialc ol magnesia 
And of lime. Separate tlic inagiivsia 


by means of carbonate of lime, and 
note its quantity. This gives the 
quantity of muriate of luagiicsia ; and 
Militinctiiig the muiialic acid coii- 
t.lined in that salt Imm the whole 
acid indicated by tlic precipitate of 
-liver, we haM‘ the piopoitioii ol rnu- 
riiite of lime. LasHy, saturate the 
lime atliled to precipitate the magne¬ 
sia with uitric avid. Then preeipituU* 
tlie wliole of tlic lime h\ siilpliurie 
acid ; and subtracting fioni the whole 
ot the sulphate thus lorined, that pur. 
tion lorined hy tlie carhunate oj lime 
added, and hy the lime contained iii 
the muriate,’ the lesidiiuni gives us 
the lime contained in the original 
nitrate ; ami .'1 j grains of lime iorin 
1(K) of dry nitrate of liiiic. 

In a general view of Hie geulogy of 
I^iighiiid, the hot wells and w.iim 
spiuigs must not he neglected. The 
waiin spiings in Dcrbyshiie vary in 
teinperatuie from yW to 82 degrees, 
lliougli mch spring preseivcH the 
same degree of hciit except in situa¬ 
tions where the wateis have been 
iiiterinixcd with those near tlie sur¬ 
face, hy excaratiiiiis made in mines, 
or hy other causes. The effi-ctv of 
intciiial heat a)tpenr to extend undvr 
thewliole distiici that contains basal¬ 
tic nniygdnloid or toad stone ; lor the 
rivers oi this county aie laiely Irozen 
except ill still situations, vvlieii the 
tneinioinetci is little more than 10 
degiees ahore zero. A very sciisihlc 
degree of vvarintli may he perceived 
in the water ot the Cininford canal 
betn'oeii Matlock and Ciieh, and nu¬ 
merous exhalations rioitivvanii springs 
may he froqueiiHy seen lising Ironi 
tlie neighbouring hills. The warm 
spiiiigs of Math and iJristul have a 
mncli higher temperature Hiuii those 
of Dei liyshiie, ouiiig, pruliably, to 
their being less internnxed vvilli the 
waters near the sin lace, as they issue 
iroin fewer apciturrs. It has been 
remarked that warm spiings arc piiii- 
eipally conlincd to basaltic and volea- 
iiio countries, lu Iceland, in the 
Azores, in Sicily, in Ital), and various 
parts of liiurope not distant from vol¬ 
canic or basaltic locks, nuinerous 
warm spiiiigs exist; but in the whole 
of tlie United States of America, 
whcie there arc few ha-ultie rocks, 
warm springs are seaicely known. 
Tliese remarks arc euiillrmed by the 
aituatiuii of the warm springs in l)er« 
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snvrouiidcd liy l)CtN of basal¬ 
tic roclc neatly .illied to lava. The 
hot springs of Somersetshiio are si. 
tuated oil the western side ul the 
island, not f.ir from the line of basal 
tie n>rks exlendliig (loin the ro-isis oi 
Wales ainl Iteland to the Ileliruli’s, 
and terminating at its northern extro- 
niity. 111 the %oleRijic mountains of 
Teeliind. It will aeaieely In* denied 
that the boilinor fonnlaiiis or gejsem 
of that country, and tiic w.irin vpiings 
€)f Italy .ind Sieil\, dei be theii ten,- 
peratuie from siiblerr.iiie.in tiie ; and 
it is eonlrarv to the e<-;ahli> 4 lifd rules 
of philoMipliv to nm'ti|ilv fim-es iii*d 
seek ioi other •'onit’es of lie,if in ll,c 
■waters of Hath oi ituxton. Tlie loi- 
iner have ))U’ser\ed then high tein- 

I iei'ituie lor tao tiioiis.ind yrai'i ; 
leiieo it is oil! ions tli.it th'•^ use lioin 
a gieat dej th, l.ii tieloiv the efieeN oi 
those I'lianges i/lneti take jd.iee neai 
the sinl.iee It is inillif'i ig.i.likable, 
that the liol m ells ll.it/i and l.'ie 
lioiling fount’lii.s nl teohiiut Imlli eon- 
lain in sidntioii silinops euth, one of 
the most iiiscliihle sali?taiiees in iii- 
tiiro : the smnbiiily of their roiitents 
nirnnls a luriiiei’ eoiitirniatnm (liat 
they deim* their heat Irom Use .same 
cause ; and we liaic every proot the 
suliieobwill admit ol, that this eaiise 
is siiliteiranean me. 

'J'empei'atnff of the lint If'afers i/i 
Ko'^hind, and Some other parts oj 
J-^arope. 

Fahreidicit. 

Bnstol - • • 71*^ 

M.itloeic ... fi 6 

Jiiixton ... 8'2 

Bath - - - 116 

Vichy. .Auveignc - li'O 

C'.irlsh.id, llotiemia - 10«i 

AiK-la-t'liapelle, Flan* 
deis ■ 

Borset, near Aix-la- 

Chapelle - - 132 

Bai epos. South of 
Fianee ... 120 

WATKR, (OXVtiH^fl/.KD), Ol 
deutoxide ofhydMipen; Intelv fnrmcd 
by M. Tlieiiard. 'I' he di’Utoxide of 
barium belli*'dis.ohed 
aulplmric aehl added. Il.e iii*ib>'.i b* oi 
barittiii or bary'tes tails down, 1. avi- v 
tlio oxvpen coinliined with ti.e wj.lei. 
It eontiKiis, at 32 degrees Faliienbeit, 
when sutnrated, twice the quantity ol 
oxygen of eoninioii w.itoi. Specitie 
gravity l' 4 r> 3 . In cousequcuco of this 
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great tlensUy, when it is potited into 
comifion wilier it falls down like a 
soil of tymp. though it i< very «o- 
liilile. Wlieii iipi.lieti to t!u* tongue it 
wliitrns it, tliiiken.s the saliva, and 
produces in the org.iiis ol t.iste .i sen 
s.itioii whif 1i uppio.ii’hes to tint of 
ta>t r emetie. Besides the uride of 
siher there are spveial othei ovides, 
whieli act w itli vio’ei ce on owg'm.i- 
ted water ; lor CMimp'.p, the p.'iDM.le 
ot ni^ngain'se, that ut eoluilt, the ii\- 
ides of lead, tdatiiiiiai gold. Iiidnun, 
li'ioilimii, palhidiimi. Several metals 
i in .1 stale ol exfieuie division, neea- 
' sjoii the same jilienonieiion ; such 
as siher, pl.ilinuiii, gold, osniinm, 

' iridiuin, iliodnini, )ioTl,ii’iniin, ’I'lie 
j aeuh render the o.Mi>eii;»te'l M..ter 
' iiioie st.ililc. l.'n a, iilbiniien, and ae- 
'li.lm, do not disengage ox^geu tioiu 
•wati’i, even veiy iiiueii ex\;.'-"i.il.‘d. 
I But tlie ti-hiie ollhe lungs ent into 
I thill sliees and well ivashed ; lliat of 
illie kidiiei 1 and the spleen, duie the 
i oxYgen out of the water. 

WAVKMJTI-:. C’#lniir greyish- 
wliito ; siiiiini.', pear.y : trriiislueeut: 
.IS liaivl .IS Ibior sp ii ; brilth*: speej- 
tie giaiit) 2'3 to fis e•ln^tituelll■ 

are, nliinnna/b, bine 1'4, w.Her ‘.’rc'J. 
— Itarv. At Baiiist.'iple m Deifui- 
slme, where it was fmmd liy Dr. 
W.ivell, it I raiei si's^ ite-i l.iv, in the 
foiin 111 small eentcmi oi .iiieoiis \eins. 

WAX. is an oily e.iitfu le in itter. 
gilheri'd hv bee- liom plaids Ibunst 
says, that the Idmmi mi iiuit is leal 
: and that it is wax sjireail o.er 
leaves wliicli prevents lliem liotri be¬ 
ing wetted, as on the eabbage-leaf. 
lie liken ise Jinds it in the feeii1.t «•! 
some segetaliles, particularly in that, 
ot the small hoii-.e leek, inwh.di it 
abounds. Huber, lioieeepr, as'^eits, 
Irom Ins oliservalmns, that tin* wax 
ill boe-liiies is an artilicitil prodiie- 
tion, made liy the bees iiinii honey ; 
that they <‘aniiot piomic it nnle«s 
they have lioney or sugar foi the I'ln- 
pos'e ; and that law sugar nl'mids 
more than lioi.ey. It was long eni.sj- 
clercd asaiesiii, trnm smiic j-iop r- 

ties eomoion to it iv tli risinw. l.ik * 
them, it (iinii'be.s a'l "il .nt! a'l .i, nj 
liv di*til!- hon, an i i- solii' le i ' all 
oils; blit in several lesp- t*. n djifers 
spiisildy Irom resins, hike these, wav 
has not a strong arornitio tiiote and 
smell, blit a very weak smell, and 
ir^u puic, no taste. With the heat 

2B* 
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of VioiVinfr vtatn no principlp^ aro 
from it; whpieas, with that 
hcUt, some <“>^ 0111111 ! oil, or at lt a'<t a 
S]>intiis ipetoi, ia olitameil from oi’Pi y 
resin. Farther, wax is les. oi'iilile 
In .'ilcoliol. I! w.ix he ili‘>1illcii ivilli a 
heat irieater rli.iii that ot hoilimr wa¬ 
ter, il inuv !>(' <lpi‘mii|n)'eii, hut not -o 
pa**!!/ as» resins c.iti. Ity this ilistil- 
Intion a smull qnaiility oi water is 
Aral separated iiom the and 

then some verv vnlatil'' and ver,y jip- 
netiatiiiir ai'nl, areonipaiiie I witli a 
Jimall 4|iiantily ui a veiy diiid and 
xrerv odor.feioiis oil. As the distit'a- 
lioii advaiiee®, the and hecoines mure 
and iTime stHni^, an I the 01 ! more 
and iiioio Due',, till its eoii>o,lenee is 
siieh tliat It Iieooiiu's solid nt tlie re¬ 
ceiver, and is tlieii railed Imllei ot 
wax. When thedisiDlaliiiii is tiiiished, 
notlnitp: leiii.iins hut a small r]ii:iiirit) 
nf ooal. wliieli is almost iiieonihiis- 
tiblo. Wax o.iniioi he kindled miiesM 
it IS previously heated and rednecd 
into 1 a poors : niv. Iiieh respeet it |■€•- 
neiiihles 1 it o is. Till' oil of Indtei ol 
wax mav, hv lep'-ated distillations, 
be atti'ini'ited and rendered more and 
more lluid. heeinseMUiie poitioii ol 
neid is tiieiehv separaled fioin these 
su'staiiees , wliiih elleet is sitnilai to 
what iiappens.jn tin* distill.itioii n| 
other oils and oily coni retes; Imt 
tliis icmarhahle elleet attends the re- 
peated distillation of oil and butter ot 
wax, that they liceonie more and 
more bolnhle in alcohol, and th.xt they 
never aequire cri eater poiisS,tence Siy 
evaporation of tlieir more fluid p.xifs. 
Koerlmave kept hiilter ol wax in a 
lass vessel opiMi, or rxrelesslv elosed, 
urlrif]; tweiilv years, without aeqtii- 
ring a moie solid coiisisteiire. It may j 
be ]Qeinarlfeil,that wax, its butter, and 
its oil, diflfev entirely troui essential 
oliS and resins in all the nhore-ineii- > 
tioned prnpeiTics, and that in all these 
tlipy perfectly resemble sweet oils. 
Heiire Alaeqiier eoiichidcs, that wax 
resembles resins only in beintr ,xn oil 
rendered concrete by an arid ; but 
that it dilfei-s essentially from these 
ill the kind of the oil, which, in resins, 
Is of the nature of essential oils, 
while In wax, and in other analoirous 
oily enneretions, (as butter of milk, 
butter of coeoa. iat of animals, sper¬ 
maceti, and myrtle wax), it is of the 
nature of mild unctuous oils, that are 
not aromatic, and aot volatile, wd 
Cli 


fti‘p obtained from reffelahles by c*- 
piession. It seems probable that tho 
aridilyiiip principle, or oxygen, and 
not an actual acid, may be tlic lead- 
iriif eause ol the •'oliditv, or Inw fiisi- 
Iniity of \i .ix. Wax is ve'-y iiseliil, 
e-.pci'i illv as a better material than 
. 111 V ol'i''!' tin candles. Wax may he 
de|irti>*d ol ils natiiiul veUow disa* 
RieeabJe eoloiir, and be peiTectly wlii- 
teiK'd li\ exposui e to the united action 
of air and water, bv whicli iiiethod 
tlip eoloiir of many snbstanees may 
he destroved. 'I'Im* nit of ble.iching 
wax e(llI^l>^ts in iiirrensing its sur> 
fare j lor Avhioh pnrposp it must he 
nielt.'d with .1 degree of heat not suf* 
iiciciit t.) iiiier Us qiiaiily, in a cal¬ 
dron so dt-(i()s,'d, that the melted xvax 
mav flow gradually through a pipe at 
the liottoin of the ealdron into a large 
toil hill'd with w'al'W, in which is ht- 
ti'il a lavire wooden eyliiider, that 
turns coi^tiiiinllY lonnd its axis, and 
upon whicli t!ie incited w.xx f.ills. As 
the siirfxce ot tliis e\liii lei i«, alwajs 
inoi-teiiod witli coll water, the wa.x 
falling upon it docs not adhere tn it, 
lint, quickly hi'niiii".., Milid and flat, 
and acquires th<* lomi of ribbands. 
The roiitniual votniioii of Jhe cylinder 
camps utf these iihhaiids as fastis 
liipy me ionnei], ami distnhntes them 
thioiigli tile tub. When all the wax 
lhat is to be whitened is thus formed, 
it is put upon laigp It nines covered 
witli linen doth, winch aie supported 
aiuMit a toot and a li.ilt above the 
gionml, in a situation e^puueii tn the 
air, the dew, .Unl the ‘• 1111 . Tho thick¬ 
ness of the scvi'ial iibbands thus 
placed upon the ii.uiies, ought not to 
exceed an iiidi and a half, and tiicy 
oiiulit to be inoie<l from tune to time, 
that, tliev in.iv all he equally exposed 
tvi the action o{ the air. It the wea¬ 
ther he laroinaiilc, the colour will be 
I'h.ingixl ill the space of some days, ft 
IS tlieii to lie le-iuelted and torined In¬ 
to ribbands, and exposed to the action 
ot the air aa heloro. These opera¬ 
tions are to be repeated till the wax 
js rendered perteolly white, ami then 
it is to be melted into cakes, or formed 
into candles. Wax consists, accord- 
ins: to AIM. (iay Lussac and Tbenard, 
of' 

Oxygen S’Sdf 

Jlydrogea 12-672 

Carbmi 81784 


loo-ova 
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"Was employeil for many purpo- 
•ct iu several arts. It ia also used in 
nsedirtne as a suftrnin^, rinollient 
and relaxing remedy: but it is only 
used extornailjt mixed witli othcr 
suhstanroB. 

WKLD. oi WOAIJ), (n-sedii lutr- 
ola, Linn,) is n plant niltiviiierl in 
Kent, HerefoKUhiie, iind niaiiv oilier 
paiis of tills liingiloiii. The whole of 
the plant is used lor dyeing mIIow ; 
though «i)nie assert that the seoiK on¬ 
ly afloid the coliiii:ii’g nnitter. Two 
soit-. of weld arc di-iinHuished; Ihe 
liastard, or wild, wl.ieli grows naui 
rally m the helJs, anii the iiiitiidtcd, 
the stalks of wlneh arc siiiallei, and 
rot so high. Foi dyeing, the latter is 
ircferred, it nhooinliii; move in oo- 
ouiii,g inattcf. 'I'hc more slender 
the siiilk, the more it is \allied. 
When the weld is r.pe, it is inilk'd, 
dried, and made into hiindles, m 
which state it is used. 'I'lie yellow 
roiiiiininieatcd to w’ool l,y*w'rl(l has 
little poinianem \, it tlie wool he not 
pre\u)io»ly iiepaied by some nioi- 
dant. For tins piirpo'^e .iliini and tar- 
'araie I'scd, iiy menus ntwliieli this 
plant gives a \eiv puie \ello\v, wliieh 
has the advantage of biiiig peima- 
iient. For Ihe hoiiing, whi< li is eon- 
diieted in the eoiiin'tin vva\, llellot di¬ 
rects foui ounces ol alinn to e\en 
pound of wool, ami onlv one oiono ot 
taitar ; iiinny dyeis, liowciei, use 
}ialt as niiu'li taitai as alum. 'I'aitai 
ri'iidci'B the euloui palci, but more 
lively. For the welding, that is fo'- 
the dyeing with weld, the plant is 
boiled ill a fresh bath, mrlosing it in 
a bag of tliin linen, and keeping it 
from lising to tlic top by mcaji.s of a 
heavy wooden cios?. .Some dseia 
liuil il till It Biliks to the bolUun of the 
copjiei, and then let a vioss down up 
on it : otlierr, when it i*. boiled, take 
jt out with a rake, iiiui thiow it away, 
liellol diicets hve or six pounds of 
weld for eveiy iiound of clotli: but 
dyers seldom 11*0 so inueh, contenting 
themselves witli three or four pounds, 
or even iiiucli less. To dye ailk plain 
yellow, in general no other ingredient 
than weld is used. Tim silk onglit to 
be scoured in the proportion ol twen¬ 
ty pounds of soap to the hundred, and 
afterward alumed and refiethcd, that 
is, washed after the aluining. A b-ath 
is prepared with tv n pounds of weld 
for each pound of (ilk, which after a 


quarter of an hour’s bolllnff^a to T>A 
passed tfnougU a sieve or cloth into 0 
vat. When it is of such a tempera¬ 
ture as the hand can bear, tlia silk ia 
put in, aiul tinned till the colour is bc^ 
er.;i,e uiiiforin . dining tirs operation 
the weid is boiled a second time in 
Mr<sli water; about ball of tlie fiiif 
bath is taken out, and its ]ilare sup¬ 
plied by a l'ic“h decoction- Tins fresh 
bath may be used a little hotter than 
(lie ^ririer: too gieat a dogiee of heat, 
however, must be avoided, that no 
pait ot the coloui alieadylixed may 
be dit-selverl; it is to be turned as be¬ 
fore, and ill the me.antiiiie a quantity 
of the aOic'S of w’ine-lees is to be diB* 
solved in a part of the second dccoe- 
tiou ; the silk is to be taken nut of the 
Imth. that more or less of this solu¬ 
tion may lie put in, acconling to the 
*ihade rj'jitiied. After it haff been 
turned a lew limes, a hank is wxiiiig 
wllh the pin,that it uiay be seen whe¬ 
ther the eoloiir be sulliciciitly full, 
and have the prn])Cr gold cast ; if it 
kI mild not, a little inig'e of the alka¬ 
line •'oliitioii is added, the cficct of 
which IS to give the colour a^gold 
cast, and to render it deeper, lii this 
wav the process is to be continued, 
until the silk has attained the dcsiied 
sbiide ; the alkaline udution may also 
be added along wilfiii seeniul decoc¬ 
tion Ilf the weld, alw ay 8 taking enro 
th.it the l ath is not too hot. II we 
wish to piciluce yellows with inoie of 
a gold 01 junqiiille eoloer, a qiiantity 
dV aiiinitNi^ piopnriiourd to the shtido 
reqniied ni,ist be added to the bath 
Jilong with the alkali. A w’liter-co- 
lotii, called vvcbl-Yellow, is much 
used by jiaper-haiiging manufactu¬ 
rers. This is the lelouihig m.iltev of 
weld luocipitatcd vMlh .in eartbvjhaae. 
'I'he follow.iig is giv'Cii in tlie Flmuso- 
pbical Mnga/ine, as a method of firc- 
pariiig il very hue:—into a copper 
vessel put lour poui ds of fine washed 
whitmg, and as much sott water, and 
boil them together, stirring them with 
a deal etiek, till the whole foiiiis a 
smooth mixture ; then add gradually 
twelve niinccB of powdered alum, still 
Stirling, till the efleivesrenoe ceases, 
and the whole is well mixed. Into 
another copper put any quantity of 
weld, with the roots uppermost, ]iour 
in soft water enough to rover every 
pait containing seed ; let it boil, but 
uo( more tbau a quaitcr of an hour 
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taVe anf'ilie tPcW, iintl Frt it tf* drain, 
and pass tha whole «f llie liquor 
thi'uiii'h danncl. 'I'o Iho hot mixture 
ot earth and water nd<I ns miidi oi 
this deeoctioii as will proiliirc a gnml 
colour, keel) it on the liie till it I'OiN, 
and then pour out into a deal or 
enrHieii\rssi«l. The next day the li- 
c|iiiii may he decanted, and tlie colour 
dried on rhnik. 

WJfillNlSIUTK. Foliated Scajio. 

lile. 

WIIKAT.—Sec Ih'rad, OfUtcn. 
Sfnrth 

WIIET-SIiATT:. rolour preoiiish- 
ffrey ; fceldy irliimncrinp ; fiaetnie 
slaty in the lai.re- sulmlery n, llie 
small; feels railiei pi easy; .jiceifie 
Ri avity 7i!-. ' ery fine x'ai leties are 

hioiipliT from Till key, r,il’ed Hone-J 
intone-*. M is used lor slinipcning fcteel 
Jn'lriii eii's. 

WlUiV, The fluid pait of mdk 
Whirh remains after the eiird has 
hren sepaiMtMl.--See .V;//,. It rnii- 
tains a saeeliiiiii<e mattn,'>ome Inil- 
tei, and a smaU purtion ol eheese. 

WHISKY, *l)ilute aleohol, which 

VYHITR rorVKIl.—See Tutmai,'. 

WHITE Si'.'iMSIl, and WHITE 
J,R \ I-See < 'i runf'. 

V' lilTI'N(«. I'halk ele.ircd of its 
pros'.er imjniritf.’s, tlien iriiuind in a 
mill, and made uii into small Iua>es, 
!« seld uudei llu* name ot wliitinp. 

WIM'!. ('heniists give the name 
of wine in geiuMal to all li<|(iois that 
hsMC lieeonie spirituous l>v feiiiieiiti- 
tioii. Thus rider, hear, liMirnmcl or 
mead, and oTlier similar Ii(|iuii!), are 
wines. The piineijiles and theory 
of tlio fei mentation whieh produces 
these liqnorsi sue o'sciitiallv the 
aame. The mere general pniieiplcs 
we Ir.ixo exphiined under the aitiele 
I'omeniaiktm All those nntniive, 
Vegeta'le, and animal matins wh.ch 
coiitniii Mignr leadv lormed, aie siis- 
ceptilde ol Ihe siiiiiUtoli.s feiiiioiit- 
atuio. Thus, wine may l>e made of 
all the jiliees of plant*-, the sap of 
tiers, the inlusisms and decoetions of 
faiirmeeons tegetsihlos, the n.ill: ot 
1; iii.ivoviius animals; and lii'-tlv, it 
II..IV he made ol nil ripe siieeiilent 
triiits ; 1 lit .til these suhstaiices arc 
net equally pioper to he rhanged into 
a good and geuriotis wine. As the 

f iruduci ion of alcohol is the result of 
l^tt opiiltuoiw fei mentation, that 


wine may he ronsiilcred as essentially 
the best, which contains most aim* 
hoi Itut of all sul staiieca suseeptj* 
Lie of the spititiioiis fermentation, 
none IS rapahle ol being eon\erted 
into so good wiiie, asthe jiiice of the 
g-rapes nt Eranee, or of other enuii- 
tnes tli.at aie neatly of the same lati¬ 
tude, or III the same teir.pei alure. 
The prapes of hotter countiies, and 
e\eii fiiosp ot the snnthei 11 piovim'es 
oll’ia'-re, do indeed luiiiish wines 
th.1t !ia\e a iroie agreeable, that is 
more of a ^iiechai me taste ; lint these 
wiiics, thmi'fli they aio sulheienllv 
stiongj ate not so spiiitiinus as those 
of the pioviMoea near tin* middle 
ot I'lanre ; at le.ist, from tlie®e latter 
wme-tthc lie-t Miiegai and lirandy 
areiimde. As an examide, therelore, 
of spiiitiiousi tel mentation in yeneial, 
we shall deserihe the method of mak¬ 
ing Wine ti'om the jiuee n| the grapea 
ofFianre. Tliis iuiee, when newly 
expre«ardV and hefoie it has lieguii to 
terment, is called must, and ni roni- 
inoii language, sweet wine. It is 
tnihM, has an agrecahle and very 
siieoharme t-is||.. It is very l.ix.atire, 
am! when diaiik too fieely, or by ])ci- 
soiis disposed to cli'iirho'as, it is apt 
to oeeasioii these disorders, its con- 
sisteiiee in somcwlmt less fluid than 
that of water, and it bceomes almost 
ol .1 pitrhy tliickiiess when dried. 
When the iiiu'-t is pressed fiomthe 
grapes, and put into a proper ve&sel 
and jil.iee, witli a temperature be¬ 
tween lifry-five and sixty degrees, 
very sensible effects aie prod need in 
it, in It shorter or longer time, ac- 
coidingto the nature ol the liquor, 
and llie exposure of the place. It 
then swell*-, and is so rai Hied, that it 
fre(|iie)itly oieiflows the vessel con- 
t.lining it, if tliis be iieaily full, An 
lilt* ptine nioTien is cxcitei} among its 
piiitiS, .ieron)|)aiiied with a small hiss- 
iMg noise and evident ehiilhlitm. The 
linbhies rise to the -iirface, and .it the 
same lime is disengaged a quantity 
of carbonic acid of such piintr, 
and so dangerous, that it is rajuihle 
of killing, iiistnntlv, men and ani¬ 
mals exposed to it in a place wheie 
th«* air is not wnewed. The skin«, 
stones, and other grosser matteis of 
the grapes, are hnoyed up hy the p.ar- 
tirles of disengaged air that adhere 
to their suiface, are variously agi- 
tatedi and are raised ia form' of a 
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leum or toft and spons^ cruaf, tliat 
cu\pra tbe'Whole liquor. During the 
fermentation, this cru&t is frcqiientiy 
raised and hioken by the air di‘>eii' 
pa^'ed from the liquor, Avliicli forre.s 
its nay through it; altvnvHids the 
(mat ■subsides, and lieroiiies entire as 
bcfoic. Thefe elTcoU ronlinue while 
the ferinentatioii is briak, and at hist 
ftraduaMy eeases: then the enist, heni;; 
no luii(>i>r supported, falls in jiieres 
to tlie lioltoni ut the liquor. At this 
time, if we w'oiiM have .1 strong and 
generous wine, all seiisinle lerinent- 
ation rnimt he stopped. This is done 
by putting the lime into rinse les- 
Bels, and eari'^iiig these into a eellar 
or other eool plare. Alter tliis hist 
npeiatioii, an interval of repose takes 
plaee, as i< indicated b> the ceBsaium 
of the setisihle cilects of the spintu- 
oiis fcrmentalioii; and thus enables 
us to prcseive u liquor no less agtce- 
nhli* in its taste, tliaii useful for its 
rein 11m and uutiitue quidities when 
diaiik inuderately. If wc exaniiiie 
the lime pioiliiccd hr this lust fei- 
iTieiitalioii, we shall tind, that it dif¬ 
fers eiitiiely and osseiiliiilly from the 
jiin'C of giapes lietore ferinciitation. 
Its sweet and saceliaiine taste is 
ehniigedinto one that is very different, 
tlKiiieh still agieeahle, and somewhat 
spii iTiieos and piqn.iiit. it has not 
till* l.ix.itive qiuilitt of iiiiist, luit al- 
fi'rts the head, and oecasious, as is 
well kiioun, dj uiikeiiiiess. Lastly, if 
it he di'tilled, it \ieM$, instead ut 
the lusq'id water o'ltaiiied from must 
t)> dibtiilnti'Mi witli the heat of boiling 
watei, aiolatiie, sviiituoiih. and 111- 
flaniinahle liqiioi ealled sjurit of w'lrio 
or alcoliol. Tliisspiiit is eoiise(|ueiitly 
a new being, piodiired hv the kind oV 
fei nil Illation railed the vinous or spi¬ 
rituous. See ,//eo/t»)/. When any 
liquor ll•ldeIglleH the sjiiriluou- fei- 
nientation, ell its p.nts seem not to 
leimeiit at t'le tanic time, otlieiivisc 
the fei mentation would piulialdy bp 
Terr quirlc'v eomplcli;iJ, and the ap¬ 
pearances would be niueh more rti ik¬ 
ing. lienee, in a liquor much dis¬ 
posed to reniientation, this motion is 
more qui''k and «inu]Uaneoii» than in 
another liqiioi less ilisposcil. Expe¬ 
rience has sliow'n, that a wine, the j 
feriiient'itioii of which is vciy slow 
and tedious, is never good or very 
■piiitiious; and therefore when the 
weather i.s too cold the fermeutationlB 
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iisuallyaceelerated by heatiti^hc place 
in wliieh the wine is made. A proposal 
has been nitide by a person very intclll* 
gent in eeonoinical adaiis, to apply a 
greater than the usual heat to accele¬ 
rate the fermciitatioii of the wine, in 
those years in which giapos have not 
heen snfHcieiitlvripened, and whpiitlie 
juice is not sutficieiitly disposed ti> 
Icrmenfation. A too hasty and vio¬ 
lent iennentatioij is, peihaps, also 
liiiiltul, from the di-sipatioii and loss 
of siine of the spirit ; but of this we 
are not certain. However, we may 
di<itinguish in the ordinary method of 
making wines of grapes, two periods 
in the fei mentation, the (irst oi which 
last** during the appearance of tho 
sensible effects .ihove mentioned, iu 
which the greatest number of ter- 
iiicntahle particles ferment. After 
this first ofTort of formeiitatioil tlieaa 
effeetH seiisihly diminish, and ought 
to be stopped, for reasons hereafter 
to be ineiitioned. The fermentative 
motion of the liquor then ceases. The 
heteiogeneoiis parts that were sus- 
]ieiided in the wines ^ly thl^ motion, 
and lender it iiinddy, aie separated, 
ami form a sediment called tbe«lccs ; 
alter whirh tlie wine bpromen clear ; 
hut though the operation is then con- 
sidcied as (iiiishrd, anil the ferment- 
.itioM app.aictitly eWises, it does not 
le.ally cease ; and it ought to be coii- 
tiiiiivd in some degree if W’c would 
have good wine. In this new wine a 
p.irt of the liquor ]irobably remains, 
yiat lins not fermented, and wliich 
afterwards rcrinents. hut so very 
slowl>, that none of the sensible et- 
leets prodiieed in the first ferment¬ 
ation are here perceived. The fer¬ 
mentation, tliereforc, still continues 
in the wine during a longer or shorter 
time, nltliniigh in an imperceptible 
milliner ; and this is the second pe- 
lioil nl the spirituous fermentation, 
which may be called the nnpeiceptible 
fermentation. VVe may easily per¬ 
ceive, that the effect of this imper¬ 
ceptible fermentation is the gradual 
increase of the quantity of alcohol. It 
has also another effect no less advan- 
•ageoiis, namely, the separation of 
tlie acid salt called tartar, from the 
wine. This matter is therefore a se¬ 
cond sediment that is formed in the 
wine, and adheres to the sides of the 
containing vessels. As the taste of 
tartar It harth and diiagreeablei it 
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If fVlderic that tlie >irine, ^rhicb. by 
means of the insensible leniiciitatiou. 
has acquired mure atcoliul, ami has 
dispiipag'ed itself of the greater part 
of its tartar, ought to be luiiili better 
and more agreeable; and for this 
reason, chiefly old Mriin* is iiiiiversally 
preferable to new wine. Hut in¬ 
sensible fermentiition enn only lipcti 
and mclioiate the uiiie, if the sensi¬ 
ble fermentation liave legularly pro¬ 
ceeded, and been <«t«ipped lU due time. 
We know, cerlainly, tlnit li a suih- 
eient lime have not been allowed lor 
the hr St period ol the fei mentation, 
the unfennented maltei tliat lemairis, 
being in too larre a f|uantity, will 
then ferment in flic bottles, or close 
vessels in whieli the wine is put, ami 
will ncoasiun elTects so ninch inoie 
sensible, as the first rermeiitatimi 
shall iv.ve been sooner interrnpled : 
hence, ‘.liese wines are always turbid, 
emit bubbles, and i^oinetimes break 
the bottles, from the large quantity 
of air disengaged duiing the feiiiiont- 
atinii. We hu\e an iii‘<tance of these 
effects ii^the v\^lle of (’hampagno, and 
in others of the same kind. The sen¬ 
sible *renneiitatioii of these wines is 
inteiriipted, or rather sup]iresse(l, 
that they inayhaie this sparkling 
qiinhiy. It is well knnwn, that these 
wines make tho^corks fly out of the 
bottles ; that they sparkle and froth 
when they aie poured into glasses ; 
and lastly, that they ha\c a taste 
much moie lively and more piquant 
than wines that do notspaikle: hu^ 
this sparkling quality, and nil the cN 
feets depending on it, are only caused 
by a considerable quantity of carbo¬ 
nic acid gas, which is disengaged dur¬ 
ing the confined feriiientatioii, that 
the wine has undergone in close ves¬ 
sels. This air not liaving au opjior- 
tunUy of escaping, and of being dis¬ 
sipated as last as it is disengaged, 
and being interposed betwixt all the 
parts of the wine, combines, in some 
measure, with them, and adheres in 
the same manner as it does to certain 
mineral waters, in which it produces 
nearly the same effects, When this 
air Is entirely disengaged from these 
wines, they no longer sparkle, they 
lose their piquancy of taste, become 
mild, anil even almost insipid. Such 
are the qualities that wine acquires 
In time, when its first fermentation 
hai oot continued suffifilcntiy long. 
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These qualities are given purposely 
to rcitain kinds of wine, to indulge 
taste or caprice ; but such w iiies are 
oiipposed to he unlit tor daily use. 
Wines for daily use ought to haveuii- 
ilcigone so cmiiplcteW the sensible 
ternientntioi), tbat the succeeding 
lerineiitnt'oii sliali be insensible, or 
at least excecdiugly little perccired. 
Wine, ill which the first lermentatiun 
has been (no far adiaiiced, is liable 
to vvoise inconveniences than that in 
wliich the liist lermcntatinii has been 
too qiiicki) suppressed ; lor every ler« 
iiieiitable iiqiioi i", tioin its iiatuie, in 
a runtiiinal Dite-tine motion, more or 
less stioiig, according to circurn* 
stance'!, fioiu the in st instant ot the 
spirituous fei iiieiitatioii, till it is coin* 
pletely puriticd lleiu-e, from the 
time of the eoiiipletion of the spiritu¬ 
ous lernieiitation, or even before, the 
wine begins to unitci go the arid nr 
acetous teimentation. This acid fer¬ 
mentation. is very slow and inscnsiiile 
when the wine is included in very 
close vessels, and in a cool place ; hut 
It gradually advances, so that in a 
certain time the wine, instead of being 
improved, hoionies at last sour. This 
evil eaiinot be remedied ; because the 
lernieiitation may advance, but cannot 
be revelled. VVine-inerchants, tbere- 
lorc, when their wines becotne sour, 
ran only conceal or absorb this acidity 
by certain substances, as by alkalis 
and absorbent earths. Hut these suli* 
stances give to wine a dark gieeiiish 
colour, und a taste which, though not 
avid, is somewliat disagreeable. Be¬ 
sides, calcareous earths accelerate 
considerably the total destruction and 
putretactioii of the wine. Oxides of 
lead, haring the property of forming 
with the acid of vinegar, a salt of au 
agreeable sarcbariiie taste, which 
does not alter tlie colour of the wiue« 
and which, besides, has the advan¬ 
tage of sto]>ping fermentation and 
putretactioii, might be very well em- 
jihiyed to remedy the acidity ol wine^ 
if lead and all its preparations were 
not pernicious to health, as they occa¬ 
sion most terrible colics, and even 
death, when taken internally. We 
cannot believe that any whie-mcr- 
chant, kiioning the evil consequences 
ol lead, should, for the sake of gain, 
employ it for the purpose mentioned j 
but if there be any such persons, they 
nttst be cttusulered -«» tbe polsoaera 
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and murderers of the public. At All- 
cant, where very sweet wines are 
made, it is the {iractioe to mix a lit¬ 
tle lime with tlie frrai*ea before they 
arc pressed. This, however, cati 
only nenMaliro t;ie and ulreddy ex 
istiiiir in tlie grape, ll aviiic contain 
litharge, or any iith«»r oxide of lead. 
It may be discoveied by evtv|ioiiiliiig 
some pints of it to dryness, and melt- 
ing the residuum iii a eiuribie. at the 
hot tom oi 'whirli a small hiiftoii ol 
lead may he found after the lusiuii: 
but an e.isier and mure expeditious 
pioot IS by pouring into the wine 
some liquid sulphiiict. If tlie preci¬ 
pitate fieiMsioned bv this addition of 
the siilpliiiret be wiute, or only eo- 
loured l»v tbe wine, wc may know 
that no lead is euntaiiied in it; but it 
the prei'ipilatc be daik coloured, 
brown, or blackish, we may conclude 
that it contains lead or iron. The 
only suhstaiiees that cannot absoth 
or destroy, but cover and render sup- 
poitahle the sharpness of wine, with¬ 
out any iiiconveniriice, aie siigni, 
honey, and other sacehariiic alinien- 
tarv limiters ; but they can ‘■ucceed 
only wlien the wine is very little acid, 
and when an exceeding small quan¬ 
tity only of l}it>sc substances is suffi¬ 
cient to produce tlic denied ellcrt : 
otherwise (.le wine would have a 
sweetish, tart, and not agreeable 
taste. Itroin what is here said con¬ 
cerning the acesceney of rvinc, we 
may conclude, that when this .acci¬ 
dent happens, it cannot, by any good 
method, be remedied, and that nothing 
remains to lu* done w’ilh soui wine 
but to sell it to vinegar-inakors, as all 
honest wine-oicrchaiits do. The 
must of tlie grape contains a not.itilc 
prnpoitionof tartar, which our cur¬ 
rant am! gooseberry juices do not. 
'I'he wines of Spain are of two de¬ 
scriptions, namely, white and rod, 
and are, for the moRt pait. excellent. 
The greatest quantities are made in 
the Southern paits of the kingdom, 
and the sale is very extensive, espe¬ 
cially among tho Knglish and Dutch. 
The wines of the Canaries, although 
not aetually Spanish, are to be met 
with in most of the ports of Spain, 
and are usually classed with the 
wines of that country. Although tho 
whole of the Canaries produce excel- 
lent wines, the preference is given to 
tbow of Parma and Tenei’ideb Wheu 
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[ the vintage proves favourabif^. Tents 
lilFc aiiMually makes np about 30,000 
pipes of Vidonia, or as it is soinetimeg 
deiioiiiiiiated bastard Madeira, from 
the similarityot its tlavorand appear* 
mice to the dry wine of the last men¬ 
tioned ihhiiid. Teiicritle also pro¬ 
duces a sweet wine, which is nearly 
similar t<i Malmsey Madeira. The 
wine of Cliacoli in liiscay, is riotnl a 
lirst rate f(iiality. In order to jiro- 
ddre this wine, tlie Ibscayans ingiatf, 
live ar six dilferent vines upon the 
same stalk. Mo^t parts ol lliscay 
abound in these vines, which liorder 
the hiirh roads, geneially growing to 
the liciglit ot aliout three or lour feet. 
Tlie wine in Discay is soM at n cer¬ 
tain jirice, as regoUted by the police, 
and until the whole pioduee ot the 
vintage is disposed of, no foreign 
wine is ]ierniittcd to he brouglht into 
the province. Hence it happens that 
tlie sole study ot the proprietors of 
vineyards, is to colleet a largo quan¬ 
tity ol wine, wotljuut attending to 
quality or flavor, and consequently, 
Oli.u*oli has became uftivert^llv des- 
picnble in Sp>ain. Indeed, 1 he grapes 
arc not allowed to arrive at a otate 
of maturity, hut aic gathered and 
squeezed, w'hile sour, and are nearly 
devoid of substaiiGe; hut if the jnicc 
were allowed to collBct and meliorate 
ill the giape, if the green fruit were 
not mingled with the ripe, if the 
wines were made willi the same care 
as those ot other provinces, this wine 
i)jpuld prove equal in every lespeet 
fexcept tin’ll ot seiiioiily; to the 
Preiich rtiainpaign, which, of Us 
Kind, stands at piesciit iiiiuvallcd. 
The wine of Giiidas in Castile, is 
made from cherries, and in a sjiecies 
ot ratatia. Poucal wine, which rakes 
its name finm a village n>*iir Mn.«litd, 
IS of a gnoil quality, hut ks oiiIv reck¬ 
oned ordin.iTy 't he wines ot V'al do 
Penas, Cuidad Ileal, Hihadaria. and 
Jlioxa, and tlmae called J,u iMuiJclia, 
are very good, and except in regard 
to different degrees ot colour, arc si¬ 
milar in every respect. Tlie best 
wines of Airagon are tliose denoiui- 
iiated Garnachae, iroin the species of 
grape w’hich produces them ; tlie best 
of oil is a red wine named lluspila] ; 
it is excellent as to flavor and strength. 
Caninea, called likewise while Gar- 
iiachas, is very line, and is much es- 
teemod. Tbo vines of Pei‘aUa« 'I'u* 
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Tiralla, mil Aranilillo, in Na-1 flavor and not that havshneiS which 
v.«rr<*. arc nearly alike, and nv« ex-} iinmcdiiitely offend'* a pood ^lalate; if 
OiMleiit I'dth as t<« flavoi and (jnaliCv. . not, it assuredly cannot he Pint wine. 
Tliiit, nl Peralta is well known under j The wine called Siches and that 
the title of Kair-io, winch it ic- called Gairi.idie, both made iriCata- 
ceil PS i\ lieu old eiioiiifli to merit that luma, dre e\i|uisitc. In the same 
distinction. To fliese niai he adiled province aie made'I’into de las Mon- 
Ihc wine of Iliie-ca, v.'lncU is very tanas, or Mountain Tent, and Mataro 
?fnod. The nnics of Xercs. hotter j wine ; both ol which are sweet, thick, 
known under the nanie ot Sheirv. are ! ropy, and unwholesome. The latter 
niad'> jiT 111 ® town ui that name! is oltcn sold hy irre put aide traders, 
inthe provinci' ot itnJ.iluti.i. They j to v>>>vtite families, as Tent. It ii 
nre not o'llv diy, hut sweet; IhS'diy, almost needless to observe that the 
liowcvor, aic the iiinst, ratcemed, wine called Port, of which such vast 
iiiorc paiticnlaily, when tliev present i|uantities .arc consumed in Great 
3i pale sti aw colon'.. Jtaiiv who .ire Britain, Is the piodiico of Portugal, 
in the hahit ot t.isimg Sheri y. li.ive The vines, whence it is made, grow 
xlniihtless pciveivcd that th»rr is itpon the banks of the r>onro, about 
Homctliing III its llavor which par- tom teen oi fifteen leagues finni 
takes of till* t.isio ol l".ither ; thi>. is , Opoi-to, .and occupy a sp.ice about 
owing to the custom o| hungnig tlie ! six leagues in lengtli, and two leagues 
xviiieav do\vn tlie coiiiitr> in large in liroadth. These vineyards produce 
Ic'itlici 11 vessels, Ol, as the 8pduiiiids between 60 and 70.000 pipes ol Poit, 
call them, hoots, wlience we derive and tliere arc others which yield 
oui term Imtts, whielMve hcsloiv upon nearly 6^000 pipes annually. The 
the casks wiunein we receive the vine whence we derive mu Pmt, 
wines, fn Aiidalusia aic made sweet originally grew in Bui gundy, hut The 
and d^iWiiif!., c.ille>l Pagaretc and climate of Portugal being widely dil- 
Saii Tni* ai, and the strong well ferciU fiom that of Bui gundy, has 
kno Aril led nine, denominated Tiiito caused siicli an alteiatimi in the 
llol.t, or'IViit, which is an excellent giapc, that no two wines are more 
stomachic. 'j'lic Moiitdlo is adiy unlike, than those which are the pro- 
wiiie. 'i’lic feintory ol Xeics, alone, duec of the above-mentioned ternto- 
:iiiiiuallv piuiliifs-is above (illOnO pipes ries. The wines of Poitiigal, like 
<if wine. Ill the province of Grenada those of Biscay, arc only sold at thu 
Is inndo the celi'liNited wine called prices annn.illy regiilateil by the go- 
Mouiitain or Malaga. It is dry ami veriiiiieiit. As soon as t tic pi ices are 
«wcel, both red .iiid white. It is proiniilgated, the fiu tory and indi- 
tiiily a delicious u-ino, and is iiit^'*h viduals send in their names to the 
<*sici'iui'd. The sweet Mountain is pvoprietois of the wines: the whole 
the most sought alter, and is usually ol tlie Poll wint* u. shipped at Oporto, 
employed as a dessert wiiic, Grenada The brandy ol Spain constitutes % 
produces PeroMinenes or Pedro Xi> coiisidmable article of connneiee; it 
jnenes, which is a very line flavored is very interior to the brandy of 
fnll-bodieil wine, 'i'here is also a h'ranee, and is piiiieipally used in 
kjiid of Malm<iey made in this pio- making up Spanish ami Portuguese 
vitice, whicli is^ exquisite; hut that ivines. The brandy of Portugal i» 
of Maravella is only an ordinary ncaily tlie same as that ot Spain, 
wine. In Valentia is found the Tinto and very little of it is exported. 
Alicante, a wine inucli useiUii Prance, Notwithstanding the great natural 
it is sweet when new, hut grows thirk prodiiee ot wines, v.arious attempts 
and ropy as it hoeumes aged ; it ia a have been made, and with 9ucce.ss, 
good Btonuacliic. The Jleiiicarlo at a synthetical preparation of this 
wine is red, dry, and thick ; it is of- beverage. It ia to be feared, 
ten palmed upon the public by wine that this practice is sometimes car- 
dealers, as Port wine ; to wliich it ried on, witlioiit regard either to 
is very inteiior, both in quality and science or huin.'inity. Indeed, thero 
price. An imposition of this sort is are many compounds sold in liondon 
to he avoided, by observing whether and elsewhere, intended to imitata 
the wine offered have a ruby colour port and other wines, which agree 
iustcad of a deep black; a generous j with tli%uk iq no character saye in 
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colour and astiin^cnry; and these, it 
is known, ni'c ^ivcii to them hy (lie 
pi'rnit'ioiis in^ioilicnts. liut 
I'reiii'li, and oth«*r chi'niists, hare 
ronlly piitdiicpd winos wlitcli possess¬ 
ed uil the a^refiiihle |iropertiCR of 
those piodiK'od Irom grape*'. This 
n.is doiu- bv titst analysing the wine 
to he inntated, .ind then, by uppor- 
tionint the «i(ianfities oI the sewrnl 
ingiedieiils wliicli I'Yisteil intbewiue, 
i.dtiiuilly. Ill this war, t'alnuiii 
made nine, Iroin Stitlhs. of sugar, 
‘JllliH. ol guni-aiabic, 2Illis. of tartar, 
thive |>i-iiiiils ot taitaieoiis aeiil, .‘iltlhs, 
ot glnti-ii of wheat, aniJ 17-'H ijiiartH 
ol watei. i’anneiii ler iii.kIc a good 
MiiM-iidiiie wine lioiu 2i(ilb'<. ot 
sugar, nine lumiuU ol eivslals of tar¬ 
tar, 72lh'. ol elder floiveis. and 
307Ihs. of water. The colonists in the 
West Indies, pirpaie a wine Irom 
2r>Ulbs. of bUgai. two barrels of wa¬ 
ter. and four pounds of yeast, 
tins wine is c'donreil wifli litmus, 
and seeuted with home essential oil, 
ill ad-lition to these syuthetieal pre¬ 
parations, it may he ulisci\ed, llial 
othi'is Ilf an aiiahigous. i»ut of a 
iiioru siirpi i-iiiig nature, have lerenth 
heen ellerted. Kiuhonr, .a lliissian 
chemi-t, disrormed that st.arrh may 
be cor.Yi'rled into sugai, possessing 
all the properties ot sugar from 
gicipes, by nnxiiig it with about foiii 
times its weight of water, and about 
one hiinitrciitli part ol its weight ol 
siilphuiic acid. This dieco\ei') W’as 
eoiilirnied Iiy Saussnre. who ascei- 
tabled that 100 parts ol staich became 
llUllpaits, when converted into 
fliigar. The same subject being suc¬ 
cessfully resumed hy 31. llracoiingt, 
lie discovered the impoitant fact, that 
:v sugai, similar to that of grapes, 
may he obtained by means of sulphu- 
rie acid, irum the sawings of wood, 
old linen, and paper. In this opei.a- 
tion, a certain quantity of these sub¬ 
stances IS treated with sulpluinc acid, 
concentrated by culd.^ The mass 
appears to be carbonised, hut this 
aiipearancc arises from a stratom of 
blaek powder which covers it; and 
which, when removed by washing, is 
converted into a true gum, resembling 
giiin-aiahic. This gum is separated 
irom the sulpliuric acid, in exces^, by 
means of carbonate of lime, and it 
remains in the liquor, J3y afterwards 
fiSl 


treating this gum with sulphutie aclda 
diluted with water, it is converted 
into true sugar, the quantity of which 
is greater than that of the sawings of 
wood, or the linen, employed. In 
addition to this sugar, which form 
almost the wiiole of tiie mass, M. 
Kraconiiot obtained another substance, 
which he called the I'et'eto-anlpkurie 
acid. The sugar, in qiiostion, was of 
the consisteiioy ot syrup ; at the end 
(if twenty-four hums it began to 
ciysiallize, and some days after, the 
whole was conileii-.ed into n single 
m.iss of erv stall./.ed sugar, which vv 
pressed strongly between spveral 
lolds of old eloth; e.r\stallixed a 
second time, tins sugar was passably 
pure; hilt lieated with animat char¬ 
coal, it became of a shining whiteness. 
The eiystals were inspheneal m-oups, 
which appear to he lormed the 
union of small diverging and unequal 
1 'l.iles. They are lu'ilde at the leni- 
perature of Imiliiig vv.itcr. 'I'he sugar 
is of a fresh and agree.ih1tt llavoiir, 
producing in the inoiit^ a sliglit scmi- 
Ratioi) of acidity. Mingled pio- 

per quantity of water, '■et in tei men¬ 
tation, and hop; ed according tifthe 
method of hrcwfis, tlic syrup above- 
mentioned, fiirnishe.s a beer which is 
light, biisk, stinng, and of an agree- 
nido savour. After having ascertaineil 
that all ligneous mattei, such as wood, 
balk, straw, hemp, &c. may be trans¬ 
formed into gum, and into sugar, Iiy 
the ‘•ulphuric. arid, iM. BraconnoC 
extended his reseaielies to the parts 
ot animals, and he began with gela¬ 
tine, as obtained from the skin, mem¬ 
branes, temloiis, jkc. of auiraals. He 
found, that gelatine may be convcrteil 
b) Hiilpbiiiic arid into a eryitallizable 
sugar sui gtntrti, vvliicli piohablj 
does not exi>.t in nature. It crystaflizee 
moi e readily than that from the eitnc. 
It is Ie<>s lusihlc. and it contains azote, 
fts svveetne''S is nearly equal to that 
of the sugar of grapes. Its solubi¬ 
lity in water is not greater than that 
ot sugar of milk, with whieti it lias, 
at first sight, some analogies. Hy 
slow rra]ioriitioii, it yields crystals 
as hard as sugar-candy, and in the 
form of Hat prisms ui tables grouped 
together. He also found, that the 
sugar of gelatine combines intimately 
with the nitric acid (with sensible 
dccumposUiou, aad even withoalUit 
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aid «f and thm fornrii a nfvr moisteneii cwry day for twelve day*; 
acid, to which he has given the name after wiiieh it is whirred less frequent- 
of the nitro-titerharic ly, u'^thout watering, and at length 

WITHERITK. rarhonate of ha- made intn a heap for the djej. The 
rytes.—See Heavy Spar. powder thus prepared pivc^ only 

WOAO, Isatis, (ilastnin, is a plant brownish tineturcKot dilTeient shades 
which grow's wild in some parts of to water, to alcohol, to aminoiiia, and 
France, and on tlie coasts of the Ital- to ftx ‘d .dkaline lixivia ; rutdied on 
tic Sea ; the wild woad, and that paper it eoinniunieatcs a arcen stain, 
which is cultivated for the use ot the On diluting t!ie powder with boiling 
dyers, appears to he the same speeies water, and after standing for s<nno 
of plant. The preparation of wond hours in a close ^esscl, adding about 
for dyeing, as practised in France, is one-tiventieth its weight of limo 
minutely desciilied hy A^triie, in ins newly slaked, <<igcs|ing in n gentle 
Memoirs lor a Xntiiial Jli>toiy ol waimill, and'^tiiring the M'hole toge 
l.aiiguednc. The pl.iiit puts forlii at tbci every three or four hours a new 
£rst livo or six iipi iirht leaves .abont a fei mentation begins; a blue froth 
toot long and «i\ inches hifiad ; wlven rises to the surface, and the liquor 
these hang don awards, and lum yel- thoiigli it a|tpc:irs itself of a reddish 
low, they arc lit for •uitlici iiig ; five colour, dyes woollen of a gieen; 
crops^re gathered in one veai. Tlie i whieli, like the green from indigo, 
leaves are r.iriu‘d diiecllv to a mill, j ehanges in the air to a blue. This is 
much rescnililing the oil cr tan milN, j one of the nicest processes in the art 
and grniind into a smooth paste. II of dyeing, and does not well stieceed 
tins process were deferred for some ni the w.vv of a small experiment, 
time, thev would pntiiiv, and send WlUMNlUAI. A new metal re- 
forth an^ in'il^i))ortabIe stench. The cenlly supposed to be discoveied by 
paste lir laid in heap-* pressed close Lanipadiiis in the mineral ealled 
andu^inonih, and the blacki-h erii^t VVoodan pyrites. It has since been 
whicli furrns on the outside re-iinited found to have been a iiiislake. 
if it happens to ciacU ; if lliis were WOOD, fOPAI,).—See Opu/ 
neglected, little worms would be jn-o- WOOD, (HOOK). The ligniforia 
duced in the and the W(>ad a>>Iietus. 

would loose pal t of its strength. After WOODY FI RliE, is procured from 
1\ing for nftcen days, the licaps are the wood, bark, leaves, or flowers of 
opened, tlie cru-t rulihed and mixed trees, by exposing them to the re 
with the inside, and the matter formed peated aetioii of boiling water and 
into oval balls, which are pieiiged boiling alcohol. It is the itisoliiblc 
close an<i solid in wooden niouln^s. matter that remains, and is the basis 
These are dried upon hiiidles ; in the of the solid organised parts of<plants. 
sun tliey turn black on the outside, in There are as many varieties of woody 
a close place yellowish, especially if fibre as there are plants and organs 
fhe weather he rainy. The dealers of plants ; but they are all distin- 
in this commodity prefer tlie first gulshed by their fibrous texture, and 
though It is said tlic vvorkineii find no their insolubility. Woody fibre burns 
covsidcrablc diflereDco between the with a yellow tlame, and produces 
two. The good balls arcdistlngulslied water and c.irbonie acid in burning, 
by their being weighty, of a pretty When it l.'i distilled in close vessels, it 
agreeable smell, and'when rubbed, of yields a considerable residuum of 
a violet colour within. For the use charcoal. It is from woody fibre, in- 
of the dycrUiege balls rcquiie a far- deed, that charcoal is procured for 
ther preparation ; they are beaten the purposes of life. M. Gay Lussac 
with wooden iiiallcts, on a brick or and Tlienard have conclude, from 
stone floor,into a gross powder, which their experiments on wood of the 
is heaped up in the middle of the oak and the beech, that 100 parti 
I'ooui to the height of four feet, a of the first contain, 
space being left for passing round Of carbon • fiS'5.1 

the sides. The powder moistened — oxygen - 41*7S 

with water ferments, grows hot, and — hydrogen - 5*69 

throws out a thick foetid fume tt is and 100 parts.of the second., 
shovelled backward and fonrard, and Cf carbon - 61*45 

622 



Woo—‘TEA 


Of oxvpen • 42'73 

— iiAdio^rn - f>’S2 

Siippogiii^ M-oody lihro to I.e a defi- 
nito t,iuii|'i)Mi>’d. Ilio-i* o'>tiin.itiiins lead 
to lilt* ri'iu'lu.x nn, llijit it consists of 
'Ti i>r(ipori!Oiis ot c.iiluin, .‘t of oxygon, 
and (> of livdi ; or ri7 (’ni'lxiii, •!.> 
c>x>fC(^ii, and <> It will li« 

«iine('es~ary to N|>cak ol tin* afidica- 
tions ol woody libi’c. Tlic dillcieiit 
itHOs oi the W'oods, cotton, linen, tlic 
buikt. of trees, aic aufflcieiitly known. 


Woody fibre appears to be an indiges¬ 
tible mibst.ance. 

WOO'I'Z. Tbr metal extracted from 
some kind of iioii ore in the Hast In¬ 
dies, ap|iai'oiitly of good (|iia'ity. It 
contains more carbon tlian steel, ami 
less tlian cast iioii, but from want of 
skill in the iniiiiageinent is far from 
honioirencuiia — Phil. Trans. 

WOJIT. See Itcer, Distillaiioitt 
and I'ermentation, 


Y. 


YAN'OLITK. Axiiiite. 

YKAST, is the baiin or froth wliicli 
rises 111 beer, and utber malt liquois, 
diiiiiiK a st.ite ol fciincntatiuii. Wben 
thrown lip iiy one (piantity ol malt or 
vinous ii|iiid. it iiiiiy lio pieseivcdta 
be put into aiiutlicr at a future pe¬ 
riod, on which it will exort% similar 
lerinentiitive action. Yeast is like¬ 
wise used 111 the making of bread, 
wliieh witboiit such .ui addition would 
be heavy and unwholesome. It has a 
vinous, sour oilour, a bittci taste, 
arising from the hops in tiio malt I.- 
qiior, and it reddens the vegetable 
blues. When it is tiltired, a iiialter 
remains vshicli pus-esscs propci ties 
similar to vegetable gluten ; by this 
separation the yeast loses the proper¬ 
ty of exciting fcrnieiitiition, but reco¬ 
vers it again when ttie gluten is add¬ 
ed. The addition of yeast to any ve¬ 
getable substance, eontainiiig saciha- 
rino maiter, excites fermentation liy 
generating a ijuaiitih ol Ciiiljonicaeid 
gas. Tins \i'iy useful sulistanee can¬ 
not be alwass piocuied coiiveiiicntly 
fioiii malt liquor, for baking and 
brewing ; the tidluwing methods wdll 
be found useful lor its extempora¬ 
neous preparation. Mix two qiiaits 
of bott water with w'heat ilonr, to the 
consistence of thick gruel; boil it 
gently for half an hour, and when al 
luoiit cold, stir into it half a pound of 
sugar and four 8[>ooiifuls of good 
yeast. Put the whole into a large 
jug, or ekitheu vessel, with a n.irrow 
top, and place it before the tire, so 
that it may, by a moderate heat, fer¬ 
ment. The fermentation will throw 
up a thin liquor, which pour off and 
throw away ( keep the remainder for 
use (in a cool place), in a bottle or 
Jog tied over. The tame quaaUty ef 


[this, as of ronitnon ve.ist. will siiflire 
to Lake oi lucw with. Pour spooo- 
tiilri ot tins yeast will make a fiesli 
quantity ns betore, and the stock may 
be .ilivays kept up by fenuentmg the 
iiesv with the remainder of the torin><r 
quantity. Aiiollier method is ns loU 
lows:—'Pake six quarts of soft water 
and two liandfuls uf wheaten meal or 
barley; vtii the latter in the w.ater 
before the inixtuic is mueedim^w tho 
lire, wheie it must boil till two-tliirds 
are evapoiated. When lliis dreoAbm 
becomes cool, inemporate with it. I>v 
means of awliisk,two drachms of salt 
of tartar, and otic draclim of cream of 
taitar, previously milted. The ivhule 
should now be kept in a rvann place. 
Thus, a scry strong yeast fur brew¬ 
ing, distilling, ntid baking, mav be 
olitained. Tor the last-ineiitioiied pur¬ 
pose, however, it ought to be diluted 
with pule watei, and passed through 
a sieve, befoie it is kneaded uitli tiie 
dough, in order to deprive it of its al- 
kaliiie t.aste. In euuiitries wlierc veasC 
is scarce, it is a common prnctii e to 
twist haxcl twiirs so as to be full of 
einnks, and then to steep them iiPale- 
ye.i.-<l diiniig fcimentation. The tn^gs 
arc then hung up to diy, and at the 
next biewiiig they are put into the 
woit instead of yeast, in Italy tha 
chips are frequently put into turbid 
wine, lor the puip^j^ of clearing it; 
this is effcctea iu »out twenty-four 
hours. 

Preparation of Yeast Cakes. 

Mr. Cnbbctt has lately published an 
excellent method for preparing artifi¬ 
cial yeast. Ill Long Island, Auienca, 
the people are in the habit of making 
east cakes once a-vear. Tliesp are 
issolred and mixed with the dough, 
which it raises ia soch a manner as ta 
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fbto) tfc into m04t molirnt brf^ad. 
Tlie following is tlip in^hod in 'n'ljiclt 
tlicsc calci*s are made;—Hub three 
ontiees of hojis, ns to separate 
tliPiii, nnil then put tbetii into a gallon 
of boiling water, where they are to 
boil lor half an liour. Now strain 
the liipior tliioiigh a fine sieve into an 
enilheii ve«:«el, artd while it is liot, 
put 111 three pounds and a lialf of r>e 
floui, ».iiirii)g the Itipior well and 
quiekly, as the dour i» put in. Mr'iteii 
it has heeome as eonl as wort for 
bi eiving, add Iialf a \ int of good yeast, 
fbi The Inlliiwing day, wInUt the mix¬ 
ture is ieiiiientjog oi working, stii 
well into it sexeii pounds of litilian 
eorii meal , this uiil leiuler tlie whole 
mass Biiir like dmigli : this dough is 
to he xyell kneaded ard lolled out into 
cakes^ ahoiit a thiid of avi inrh in 
thh'kriess. These eakO' are to heeut 
out info large disk*, or lozenges, or 
any other sliaj>e, t-v an inxeiicd tiim- 
hleV or other iii'^tniiiietit, and hemg 
placed on a c|';f‘et of tinned iron, or 
ini a of hoaid, are to lie dried 
hy the heat ot the >nn. If rare be ta¬ 
ken that the\ air frequently turned, 
and that they lereive no wet oi inoic- 
tnre, they will heronie us hard us ship 
bis,-uil, and inathc kept in a bag or 
box, w hlch is to ne hung up, or kept 
in an airy and perfectly diy situation. 
When bread is to be made, two rakes 
of the :iho\e>]ineiitinned thirkiiess, and 
About three liiehei. In diameter, are 
to be lirokeii and put into hot wata,*, 
where they are to remain all night,— 
the vessel standing near the fire. In 
the iiinriiiiiK they will be entirely dis¬ 
solved, and then the mixture Is to be 
nil ployed in setting the sponge in the 
same way that beer yeast is used. In 
111 iking a further suppty for the next 
yeSr, beer, or ale yeast may be used 
as before : but this is net nercssary 
where a eake of the old stock remains, 
this acting on the new mixture In pre¬ 
cisely the same way. If the dry cakes 
were reduced to p’oxvder in it inortnr, 
the same results would take place, 
^eith perhaps more convenionce, and 
less toss of time. Regarding the eni- 
Ptoyment of Indian meal, it is u?cd 
because it Is of a less adhesive nature 
than wheateii flour ; but where In¬ 
dian meal cannot be easily woeured, 
white pea-inea). or even barley-meal, 
will answer the purpose eaualiy well. 
The prtiieipal art or cc<rai»tte in uta- 


king veast cakes, consistt id drx’ing 
them qnti'kly and well, and in prevent¬ 
ing them from coming in contact with 
the lea»t particle ot moisture, until 
they are u‘-iul. 

VliI,LOW KARTII. dolour oclire- 
yellcw ; Mills ; hlivMl) «ofl; ndherra 
to the tongue; f>eU lathcr gieaty ; 
specific g, .ivitv 2'24 ; constituents, s-i- 
licn t::\ aluniiiia 3, lime 3, iioij .*J. 
M'hcii burnt, it is sold h\ the Ilntiii 
iiikIci the name of English led. It 
was used as a yellow paint by the an- 

cieii’'J 

^KN^^1•:. Incxrite. 

YOLK, is an uiiinial soup, the m- 
tiiial di'liMieo of the wool of sliCCp. 
In waohiiui' xheep, the use ol water 
coiitamiTig rarhoiiiilo of lime should 
lie avindexl ; tor thii suhtiranee ile- 
coiiijitises the yolk of the wool, and 
w'liol olten washed in ealeaieous 
u'litcr, heeonieii loiigli and ninie brit¬ 
tle. The'finest wool, sndi as I hut of 
tlio Spanish and Saxon sheep, is must 
ahiiiidaiit HI yolk. hi. ^ •iinjnelin Ini't 
aiiiiljscil dineicnt species ol 

yedk. and lias loiiiid tlic piiijcijial ]>art 
of all ui them .1 -oap, with a fuixis ol 
polusw.n (r, a coiiipoiiiid ol oily mat¬ 
ter and intii.s>a), with a little oily 
iiiattei in cm ess. lie has lonnd in 
them, likewise, a notable quantity of 
aretato ot |iolii<xsa, and niiiiiile quan¬ 
tities of raiboinite of rol:is«a and 
muriate oi pxitassa* and a peruliar 
odojoiib iiniinal uiutter. AI. Vaiique- 
lin states, that he louiid smuu speci¬ 
mens of wool lose as much as 45 per 
cent, in being ikqirived ot their yolk ; 
and the smallest loss in bis ex[>eri- 
nienta w ax ilo per cent. The yolk is 
iiKist iiselul to the wool on the back 
ot the sheep in cold uiidwet seasons ; 
probably the application of a little 
soap of polassAyUilh excess of grease 
to the .sheep brought from warmer 
eliinntes in our winter, that Is, in¬ 
creasing their yolk artibeially, might 
he useful in eases w'licre the lincnest 
of the wool is of groat importance.' 
Sir II. Davy, in Ins Icrtures. says, 

“ a mixture of this kind i« more con¬ 
formable tc nature than that iiigeul- 
ously ailopted by Jlfr. Bakewell : but 
at the time his labours commenced, tb» 
ehoiiiical nature of the yolk xv.aa un¬ 
known.” On this Mr. Ilakewcll re¬ 
marks:—'* As the late Mr, llakewell, 
of DIshley, the distinguished Im- 
proTer of ' live stodc, uever adopted 
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Any mixtare wlixtever, { presome sir 
If. Davy rou(t refer tu the mode I 
recommended of applyln|r sn ointment 
made of butter and a email quantity 
of tar melted together, ar a defence 
against the iiijurioii!^ effeets of calca¬ 
reous soils. A similar mixturoj but 
witli more tar, had long been em- 
plityed by the nortiiern fanners as a 
defence agiiinst the eliinate: when 
judicinuHly applied, it is now foum) 
to be a great improvement to the solt 
quality of the wool. This is not a 
matter of theory, but an acknow¬ 
ledged and iiirontiovertible fact, well 
known to all the Vorksliire cloth ina- 
nufarturers. The writer of the ‘ Ob- 
■ervation' was acquainted uitli the 
experiments of Vaiifjuelin on the yolk 
111 wool; hut lie did not reooininend 
the mixture mentioned by Mr. i,ur- 
eock and sir 11. Davy, liecan‘ie it is 
liable to be washed off hy the first 
heavy rains. At the Is#t annual 
agricultural dinner of loid Somer¬ 
ville (1813),his loiiisiiip, in giving the 
prize to Mr. J. F. Smith, for the host 
piece of cloili made from Rnglisli 
wool, addreH.sed the company as fol¬ 
lows:—" ti'eiitlcnicn, I beg le.i\e t<i 
remark, that tlie piece of cloth lor 
which this prize is obtained, \viii> ma¬ 
nufactured tioiii Norlhutiilieiland 
wool, anointed with the mixture re¬ 
commended in ilir. ItakewcH's Ob¬ 
servations on Wool. The argumeiils 
he has advanced in defence of this 
mode of treatment have never been 
opposed, nor ran they ever be over¬ 
turned.’ I trust I shall be czeu-cd 
for qiintiiig this authuiity in support 
of a practice which is kiiow'ii to pre- 
aerve many thousand sheep from pe¬ 
rishing evciy w’iiiter ill the northern 
arts of the island, and wlilch might 
e introduced into the southern coun¬ 
ties with equal bciicht to the animal 
nnd the wool.” 

YTTRIA. This is a new earth, 
discovered in 1/94, by I^rot. Oadolin, 
in a stone from Ytterby, in Sweden. 
^See GMtotinite. It may be ob¬ 
tained most readily by fusing the 
fadollnite witli two parts of eaustic 
potash, washing the moss with boiling 
water, and filtering the lloaor, which 
Is of a fine green. This liquor is to 
be cv.xporated, till no more oxide of 
saangauese falls down from It In a 
tlacK powder; after which the liquid 
in to be eatunkd with oUgie aciii. 

’ nor. 


At the same time digest the sediment, 
that w'as not dissolved, in veiy dilute 
nitric acid, which will dissolve the 
earth witli much heat, leasing tlie 
sllev, and the highly oxided iron, uii 
dissolved. Mix the two liquors, eva 
porate them to dry ness, rc-dissols'e, 
and filter, which will separate any 
silex or oxide of iron that iiiav have 
been leit. A few drops of a solution 
of e.irboiiate of potash will separate 
anyelimc that may be present, and a 
cautious addition oi hydrosulphuret 
of potash will throw down the oxide 
of manganese that may have been 
left; but if loo much he eniployed. it 
will throw down the yttria likewise. 
IjRRtly, the yttria is to he iireripitated 
by pine aiiimoiiia, well washed, and 
dnrd. Yttria is perfectly wdiite when 
not contaminated with oxide lif man¬ 
ganese, from which it is not easily 
fieed. Its sperltic gravity is 4*fi4x, 
It h.is iieitliei ta-te nor smell. It is 
infusible alone ; but with borax melts 
into a transparent glass, or opaque 
white, it the boiax were u^ xcess. 
It is insoluble in water, and in caus¬ 
tic fixed ulk.alies ; but it dUsoIvfs in 
carbonate of ammonia, tbough it re 
quires five or si.\ times ns much as 
gliicine. It in soluble in most of the 
acids, Tlie oxalic iHtid, nr oxalate of 
ammonia, forms precipitates in its 
soliitioiiK perlectly reHeinhIiiig the mu 
riate of silver. Fniisiate of potash, 
crystallized and re-dissolved in water, 
l^ows it down in white grains ; phos- 

f mate of soda, in white gelatinous 
lakes; infusion of gaits. In brown 
docks. Some chemists arc inclined 
to consider yttria rather as a metallic 
than as an earthy subrtance; their 
reasons are its specific gravity, its 
forming coloured salts, find its ^rn- 
perty of oxygenizing muriatic fifid 
after it has undergone a long calci¬ 
nation.— Crell'a Chem. 4fcAe- 

rcr'e Journ.-^Annaie* dr CAtmie, 

If yttria be treated with potassium 
and a powerful application of gal¬ 
vanism, the potassium beeoinee pot¬ 
ash, and the yttria acquires appear¬ 
ances of being a metal We fiave, 
therefore, every reason to believe, that 
yttria ronslsts of an inflaminabic me¬ 
tallic substance, combined with ox* 
ygen. Many of the salts of lime aie 
insoluble In water. In those which 
dissolve, precipitates are occasioned 
by pbospute of soda, carbonate of 



cnVSfISTttY. 


•6da. oxftUte of ammonia, tartrate of YTTRO-TANTALITB. AnoMOf 

C otaih, and ferro pruaiiate ot potash, tantalum. 

i^ith the exroption of tho sweet- YTTRO-CERITE. Yields to tho 
tasted sulphate of yttiia, the other knife. Scratches fluor. Sp. ijr. 3*447. 
salts of this e%rth, in their solubUit)’, Constituent^, oxide of ceiiiiiii 13 IS, 
resemble salts of lime, yttria 14-6, lime A 7 ' 77 $ lluoric acid 


z. 

ZAF7RE, orSAFFRK, is th? re- mass, rou^h nnd destitute of cohe- 
siduuin of cobalt, alter the sulphur, sioa. It is heavier tii.aii iratcr. It is 
aisenir, and other volatile iiiatlers of soluble iii viiietjar and the nune- 
this luincral liave been cx]>ellrd l^y r.al acids, at u boiling teiuperalure. 
enlciiiatioM. Tlic ^niTru tliat is com- Zinioine is found in vaiious vege- 
liionly sold, uoil which comes from tables. 

Saxony, is a nnxluie of oxide nl co- ZiN<\ is a metal ijf a hhiish-white 
halt with some vitiitialile earth. It , colour, soiiu'what brighter tJian lead, 
is of a gtcy colour, as all the (ixidc& nfcuiiMdci'iiblehardne>t<,an(lHonial- 
of eolkilt .ire betme vitiitie.ilioii. lealde as not to be buikeii with the 

ZKOMTE. The iiimc of a very haiiiitier, though it eanuut he much 
extensile mineral gemis, Kibious extended in this way. It is very 
zeolite, of wliich tlieie .ire two easily exti?nilod by the rollers of the 
kiiidb, the acietil.'ir, oi needle ri'o- il,ittiiig mill. Its sp. gi. is Irom 0 H 
litc, and common libiuus zeolite, to 7*2. In a teuiperutiiie between 
Arii’ular., or \ieodle z.-ohle, the me- '2\0'^ and 3011'' of F„ it ha* so inneU 
st>l\p(> of llaiiy. Itnttle. Sp. gr. ductility th it it can he drawn into 
20ai2'3. Itscons'itiients ire, silica wire, as well as laminated, lor which 
fd) 24, alumina 2^‘d, lime 9*46, water a patent has lieen oldained by Messrs. 
10 roniiooii nbioiii. zeolite.—(’olour Hobson ami Sylvester, of Sbettield. 
white. Sp. gr. 2 10 to 2*2. Its con- The zinc thii* annealed and wrought 
stiruent!; .ire, a'ira 4‘), aliiiuiiia 27, retain* the malleahility it had ac- 
soda 17. wMler 9*5. .Mealy reolite.— ^uireil. When lirokeii by bending, 
roUiiir wlivte. Its const itneiU* are* iu teiturc appears as if composed nt 
«ilica do, .ilnmina 15*6, lime K, oxide cubirai grains. On aecmnit ot its im 
Oi iron I S, lo-s, bv exposure to lieat, perfect inallcabiliiy, it i* dilliciilt to 
116. Pi ismatoidal zeolite, or sullnu*. reduce it into small pait.s by filing or 
—4)r this theie are two sub-spei’ir* ; haiiiineiing; but it may lie graniu 
the Inliat‘d and ladiated. 1. Foil- latcd, like the malleable metals, by 
ated zeolite, the stiUule of llauy. pouring it, when fused, into cold 
Colour white, of vaiion* slmdes. w’aterui, if it be heated nearly to 
K]i. gr. 2‘ to 2 2. Constituents, silica meiting, it is then siifliciently brittle 
5*2‘t>, nliiniMia bine 9, water to be pulverized. It melts long be 

2. Harliated zeolite,—.Stilliitc ot llauy. fore ignition, at about the 7W)tli de 
Colours vclloivisb-nhite .iiid greyish- giec of Fabreiibeit's thermometer; 
white. Shiu'iig, pearly. Sp. gi. *2*14. and soon alter it become* red-hot, it 
('oiislituetit«. siiiea 40’9H, alumina biirn-i with a d'azzliiig white fiaine, nf 
30*09, lime 10*95, water 16*.'*. a bluish or yellowish tinge, and i* 

ZKIIO. The coimnenceiiu'iit of a oxidized with such rapidity, that it 
scale of the thcrmouirtei, marked 0. (lies up in the form of white fiowers* 
In Kahreiiheit’s thennouietcr zero is calb'd the dowers of zinc, or philoso 
3*2^ below freezing point. In lieau- phioal wool. These arc generated so 
inur's thermometer, and in the ceii- pleutilully. that the aero** of air is 
tigrade thermometer, zeiu coincides soon intercepted, and the enmbustioa 
with the freezing point of water. c«>aAos, unless tlie matter be stirred, 
ZIMOME.—If the gluten of wheat and a considerable heat kept up The 
bo treated with alcohol, it is reduced white oxide of zinc is not volatile, but 
by the loss of water and gliadine to is driven up mcrelv by the force of 
one-third of its bulk, which consists I the euinbustion. When it is again 
«f aiiuome. Ziuoum u a aUapelMil urged by & itcoDr heat. It becemee 
628 





fonrertfd info a cl«‘ar yrllow fflasx. 

If zinc he Itoutc'l in rl()<n*(l vcs^cU, it 
rises wittiout dceoinno'-iiion. The fli- 
lufetl sul|>inirif' arid dissolves ziiir, 
at tlie siimelnnc that tfie teniprratiiie 
nf tiic Milrrnt is iiicrpuseil, and lUTirli 
iiMlrofreri oscjiim-s, an unilis»(iireil re¬ 
sidue IS lett wliidi has been supnohed 
to consist of pliirniiafro, I’loust, bow¬ 
er, says, that it is a mixture nf 
arsenic, lend, and cupper. As llie 
eomhiiiiitifin of ihe anlphiirie acid 
011(1 tlie oxide proreeds, the tempera¬ 
ture diminishes, and the nulphate of 
fine, vliirli i« more soliihle in hot 
than roll! water, hevins to separate, 
and distillb the tiaiispareney of the 
fluid. If more water be added, the 
salt may he obtained in fine piismatic 
four-«iued ctystats. The while vitriol, 
or ropperiis, usually sold, is crys- 
tallived hiislily, in the same manner 
as loal-siipai, which on lhi'< nreount it 
reseinhU's iii appealaiice ; It is slightly 
etfloicsreiit. The white oxide of ciiii- 
is soluble in the sulphuric arid, and 
foiins the same salt as is alfordcd by 
*inr itself. 'I'he hydrogen gas that 
is extiiraied from water by the artion 
of siilphuiic arid, mines up with it 
a puitioii of rifir, wliirli is apparently 
dissolved ill it; but tliis is drpostteil 
Spontaneously, at least in pait, if not 
wholly, by standine. It hnii.s with a 
blighter flame th.iii roinmoii hydro¬ 
gen. Sulphate ot ziiie is prcpaird in 
the large way from some vaiieties of 
tiie native snlphuret. The ore is 
roasted, wetted with water, and ex¬ 
posed to tlie air. The sulphur attracts 
oxygen, and is eonverted into sul- 
pliiirfc arid ; and the metal being at 
the s.inie tune oxidized, eonibinet with 
the acid. After some lime the sul¬ 
phate is extraeted by solution in wa¬ 
ter, and the solution being evapo¬ 
rated to di'vness, the mass is run Into 
moulds. Thus the while vitriol of 
the shops generally rnutams a small 

J HUtinn of iron, and sometimes of 
ead. Sulphurous acid dissolves sine, 
and sulphuretted hydrogen Is evolved. 
The solution, hy exposure to the air, 
deposits needl) crystals, W'hiehi ar- 
rurdtiig to Fourcroy and Vamiuellii, 
arc sulphuretted sulphate nf zine. 
It) dissolving oxide of zine in sul¬ 
phurous arid, the pure sulphate is ob¬ 
tained. This is soluble and erystal- 
lizable. Diluted iiitrie aeld eomhines 
gapidly with sine, and produces much 
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heat, at t)ic same tiine that a largo 
quantity of nitrous air flies olf. The 
volution is very caiistie, and affordi 
riystal* hy ev.^poiatmii and cooling, 
w'hii'h sligiitlr drionate upon hot roals, 
and Umvc oxidi' oi zinc behind. This 
salt IS ilelir|uesrent, liliiiiatic and 
arts very stimiglv upon zine, and dis¬ 
engages iniirli hydiogeii; the solution 
when evaporated does not slford 
crystals, but heeomes gidatinoiis. liy 
a strung heat it is paitly decomposed, 
a portion of the acid being expelled, 
and pait ot the muriate suldimcv and 
rmideiises in congeries of pri«ims. 
Phosphoric acid dissolves zinc. The 
phosphate dors not rrystailize. but 
iieruiiies gelaliituus, and may be 
fused by a strong liciit. The con- 
rrete phosphoric arid heatui vi ith 
zuir filings, ]s derniiipoaed. T'liiniir. 
and likewise dissolves zinr. The 
boraeic arid digested with zinc he- 
roinet milky; uiid if a »'iliition of 
borax he added to a solution of mu¬ 
riate or nitrate of ■iv'i an iiisoluhle 
borate of vine is thrown do7*,:9v A so- 
Inlinn of carlioiiic arid in watff dii- 
solveii a small ([iiaiility of zinc, and 
iiiuie readily its oxide. If the sidii- 
tion be exposed to the air, a thin iri¬ 
descent pellicle fomis on its surface. 
The acetic arid reanily dissohes rhir, 
and yields by ei apoiatioii rivstals of 
acet.'itc of zinc, fiuiinng iluunhoidal 
or hexagonal plates. These are not 
altered by exposure to the air, arc 
jgiluhle ill water, and burn with a 
blue flame. Tbe suerinic add dis¬ 
solves zinc with effervescence, and 
the solution yields long, slender, fo¬ 
liated crystals. SSinr i« readily dis¬ 
solved In benzoic acid, and the solu¬ 
tion yieldi needlr-siiaped rry^tals. 
wliieh are soluble I nth in water and 
In al('oh(d. Heal decomposes ifiem 
by volatilizing their arid. The oxalic 
arid attacks zinc with a violent rtfer- 
vescrnce, and a white powdri soon 
subsides, wliirh is oxalate of zinc. If 
oxalic aei(i be dropped into a solution 
of sulphate, nitrate, <ir miniate of 
zine, the same salt is precipitated ; 
it being scarcely soluble in water un¬ 
less an excess of acid te present. It 
contains seventy-five per rent of me¬ 
tal. The tartaric arid likewise dis¬ 
solves zinc with effervescenre. and 
foimaa salt diffleult of solution In 
water. The eilrie acid attaeka zine 
with rfferveaeenee, and ainall bril- 
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liant ervitals of citrate of zinc arc 
giadiially deposited, which aie inso- 
liihlc in water. Their taste is styptic 
•ml metallic, and they air rninposed 
of equal parts of the acid and of oxide 
of ziiip. The malic arid dissolves 
zinc, and affords beaiitn'iil crystals 
hy evaporation. Lactic acid acts 
upon zinc with etfrrvesceiice, and 
produces a crystaliizalde salt. The 
metallie acids likewise combine with 
zinc. If arsenic acid he poured oil it, 
an elfpi icRcetice takes place, arsenicai 
hydruKen fras is emitted, and a black 
itowdcr falls down, which is arsenic 
in the metallic st.'ite, tlio zinc liavinv 
clei’iired a poitinn of the arsenic, as 
well as the walci, of its oxygen If 
one part of zinc filings and ta'o parts 
of dry arsenic acid be distilled in a 
letort.^a violent detonalnni takes 
place, when the retort hecnmesied, 
occasione'l hy the sudden absorption 
of the o.vsi'cii of the acid bj the zinc. 
The ai-cniate of riiic iiia\ be prccl- 
pit.tteil hy p'l^j^ring arsenic, acid into 
th- sok ''on of acetate of zinc, or by 
iiuxiiig a ■ohition of an alkaline arse- 
niateultli tint of sulphate of zinc. 
It is A while pouder, iiisolnble In 
nntri. Ilya .similar process, zinc 
iiia\ he rcnihiiicd with the tmdyhdic 
aci'l, mid witli thV oxide of tungsten, 
the tungstic iScid of some, W’lth both 
ol which it forms a white insoluble 
compoiiMil: and with the chromic 
acid, tli(‘ result of which rompound 
is equally insoliiMe, but of an oranj? 
red colour. Zinc likewise foims 
some tuple salts. Thus, if the w'hite 
oxide of rine be boiled in a solution 
of iniiii.iTe of ammonia, a considera- 
Me poition is dissoh'cd ; and though 
part ol The oxide is again deposited 
as the snltilioii cools, some of it re* 
mains cumhined with the acid and 
alkali in the solution, and is not pre- 
ripitable either by pure alkalies, or 
their caihonates. This triple salt 
does not crystallize. If the acidulous 
tartrate of potash be boiled in water 
with Zinc Ahnga, a triple compouml 
will be formed, which fa very soluble 
in water, but not easily crystallized. 
This, like the preceding, cannot be 
precipitated from its solution, either 
by pure nr carbonated alkalies. A 
triple sulpiiate ot zinc and iron may 
be formed by mixing together the 
sulphates of Iron and of zinc diasolTcd 
In wzter, or by diitoiving Iron »ad 
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zinc in dilute siilpliurie tcid. Thlf 
salt crystallizes in rhomboids, which 
iieaily Vcseinble the sulphate of zinc 
in figure, hut are of a pale green co¬ 
lour. In taste, .and in degree of solu* 
bility, it differs little from the sulphate 
of zine. It contains a much larger 
proportion of zine than of iron. A 
triple sulphate of zinc and cohalt, m 
first noticed by Link, maybe obtained 
by digesting zaffre in » solution of 
sulphate of zinc. On evaporation^ 
large quadrilateral prisms are ob¬ 
tained, which effloreseo on exnosuro 
to the air. Zim* is precipitated from 
acids by the soluble earths and the 
alkalies; the latter re-dissolve tha 
precipitate, if they be added in excess. 
Zinc decomposes or alters the neu¬ 
tral sulphates in the dry way. When 
tmseil with sulphate of potash, it con 
verts that bait into a sulphuret: tho 
ziiir at the same time being oxidized, 
and partiy'd is solved in the sulphuret. 
W hen piiiverizM zinc is added to 
fused nitre, or projected together with 
that s.'ilt into a red-hot riucible, o 
veiy violent detonation takes place; 
insomuch that it is necessary for the 
operator to he careful in using only 
siiiall quantities, lest tlie burning 
matter should be thrown about. The 
zinc is oxidized, and part of the ox¬ 
ide combines with the alkali. With 
which it forms a compound soluble in 
water. Zinc decomposes common 
salt, and also sal ammoniac, by rora- 
blning with the muriatic acid. The 
Alinga of zinc likewise decompose 
alum, when boiled in a solution of 
that salt, probably ^ combining with 
its excess of arid. Zinc may be com¬ 
bined with phosphorus, hy projecting 
small pieces of pliospboriis on the zine 
melted In a cniciblc, the zinc being 
covered with a little resin, to prevent 
its oxidation. Phosphiiret of zinc is 
white, with a shade of bluish grey, 
has a metallic lustre, and is a little 
malleable. When zinc and phospho¬ 
rus are exposed to heat in a retort, a 
red sublimate rises, and likewise a 
bluish sublimate, in ncedly crystals, 
with a metallic lustre. If zinc and 
phosphoric acid be heated together, 
with or without a little charcoal, 
needly crystals are sublimed, of a sil¬ 
very-white colour. All these, accord¬ 
ing to Pelletier, are phosphiirctted 
oxides of zine. Most of the metallie 
cflfliibinatioiu of sins have been al- 
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reiidy treated of. It foimia buttle 
roinpiiund witli antimony : and its ef¬ 
fort« on iiiaiigaiiese, tungston, and 
raolyhdeiia. have nut yet been ascei- 
tamed. 

ZIIlfTONIA, Was first disefiscrrd 
in tlje jargon of Oylon, Iiy Klaiirot’i. 
in IJS'I, and it !ia<t ainre been found 
in the jariiilh. To obtain it. the stone 
■liould lie calrined and thrown into 
cold w'ateri to render it friable, and 
then powdered in an agate mortar. 
Mix the powder with nine parts of 
lire potash, and project the iiiixtiiie 
V aiMionfuls into a red-hot ciunhle, 
taking care that each portion is fused 
before another Is added. Kce]i the 
whole ill lusioii, with an increased 
heat, for an hour and a lialf. When 
cold, bleak the crucible, separate its 
conleiits, powder and boil uiwatcj, to 
dissolve the alkali. Wash the inso¬ 
luble part: dissolve in nmvalic acid ; 
heat the .solution, that the nilex may 
fall down, and precipitate the aircoii 
by caustic fixed alkali. Or the zircon 
maybe precipitated bycaibuiiate of 
Koda, and the carbonic acid expelled 
by heat Zircon is a tine white pow¬ 
der, without taste or smell, but sume- 
wliat haislitothe tuiirb. It is inso¬ 
luble in water ; yet it sloudy diicd, it. 
coalesces into a aemi-tiaiispaicnt yel¬ 
lowish mass, like guin-aiabic, w Inch 
retains niie-third its weiglit ol water. 
It unites with all the acids. It is in- 
aoliiblc 111 pure alkalis ; but the alka¬ 
line carbonates ilis»ol\c it. Healed 
with the bluw-pi)ie, it does not inell, 
but emits a yellowish phosphoiic 
light. Heated in a crucible of ch.ii- 
rual, bedded in chaicoal ponder, 
plaeed in a stone ci ucible, and ex- 
osed to a good foige fiic foi sumo 
ours, it undergoes a pasty fusion, 
’Inch unites its particles into a grey 
opaque mass, not liuly viticuiis, but 
more resembiing poiceluiii. in tliis 
state it is sufficiently haid to strike 
fli e with steel, and sci atch glass ; and 
is of the specific giasity of 4*3, There 
is the same evidence for believing tliat 
sirconia is a compound of a metal and 
oxygen, as lliat afforded bv Che action 
of potassium on the other eaitlis. 

ZUISlTIS.is divided into two kinds, 
the common and friable. 

1. Common zoisUe. Colour yellow¬ 
ish grey ; glistening and resiiio-pear- 
W; fracture small-grained, uneven; 
feebly translucent: aa bard ai epi' 
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dole; very easily fran.^iblf: specific 
giaMtyJ'il. Its coiiat'tiieuts arc sili¬ 
ca 4;i. alumina 29, lime SI, oxide of 
non 3. 

2. Triable 7.oi«ite. Colour reddish- 
wbite, wliieli is iipotled svitli pale 
peacii-blossutn red; iius<ii\'c, and in 
vei y line loosely aggregated granular 
(uiin ctiuii-<: ti aiiMiicciit on tlu* edges; 
brittle ; specific gravity 3’3. Its con 
stittciits are, silica 44, alumina 32, 
lime 29, oxide of non 2 5. 

ZODN.VTGS. Combinations of the 
zooinc acid with the sabtiahle bases. 

ZUONIC. fn the liquid pioriired 
h> distillation frniii animal "uh- 
Btanees, w Inch had been supposed to 
contain only carbonate ot amiiioniit 
and an ml, Uertbollet imagined tliat 
lie bad di-tovered a peculiar ociil, to 
which be gave the name of zoonic. 
Theiiiird, however, ba'^ demoiistiatcd 
tliat it is meiely acetic acid combined 
with an animal mattrr. 

ZOtll’ll YTISS. Scarcely any die- 
iiiicnl expeliiiieiit>> beati.publish¬ 

ed on these iiilciusting suh'ierTI, il we 
except tlie adinnable dis-eitatimi by 
Mr. Hatchett, in the Philosophical 
Transactions for IHOO. From this dis- 
siMtation, and fioiiia lew expcrinieiils 
ot .Meiat-Hiiillot, .ae learn, that th« 
hard zooplntes nie coiiipuhcd clnctly 
of tinec iiigicdicjits. 

1. An animal «iib‘<t.ince of the nature 
of coagul.itcd alhiiiiieii, \aryiiig in 
^nsi‘'tcncy, sonietuncs hcing gelati¬ 
nous nn<l filnnist iiqu.J, at otbcis of 
the cfMiM>U'iic} ol cuitil.igc 

2. ('arboiiate ot lime. 

3. Phosphate ol iimc. 

Ill Some zoopliv'c'* the animal mat¬ 
ter is \eiyscaiil\. and plios|ihate of 
time wanting altogether; in Uhers 
the aniiiidl iiiatti'i is alnindaiit, ,aiid 
the earthy s,i]t pui'c caibonate of 
hinc ; while in otheis the aininal mat¬ 
ter is ahiindaiit, and the hardening 
•alt a mixture ot (arbonntc ol Inuo 
and phosphate ot lime ; and tlicre is a 
fouith class almost destitute of earthy 
sails altogctlicr. 'I'liu*, there are four 
classes of zoophytes; the first resem¬ 
ble porcellaneous shells; the second, 
resemble mothei-of-pearl sliells; the 
third resemble eiusts . and the fuuith 
horn. 

1. When the matirepora t'trjfnra 
Is immersed in diluted nitric acid, 
it effervesces slrongiy. and is soon 
dUiolved. A few gclalinuui partlclea 
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lloAt in the lolution, ^lilcli fs othfr* 
wiHP tiaiiRparent and colourU'BA. Am* 
iiinnla jirpcipltatei nothing; hut its 
rarhunato thrown down ahundanco of 
rarhonate of Imie. It is composed, 
tlien, of rarbniu.te of lime and a 
little animal matter. The following 
zoophytes yield nearly the name 
lesults;— 

Madrcpora mnrirata. 

- — — laliyrintliica. *’ 

Millepora coriilea. 

-aleicorni*-. 

'ruhiporn iiiusiea. 

?. 'tVlii'ii the madrvpnrn ramm is 
plnnitod into weak nitric arid, an 
elferveseenec i« eqnully prodiieed ; 
hill nffer all the >.111 able part is taken 
up, thfie reiii.iiiio a meiniirane which 
retaiiiSC-oinpleti'ly the ongiiuil shape 
of the madrepore. The anbstance 
taken up is pure lime, lleiirc, this 
madrepore is composed ol carbonate 
Ilf lime, '111(1 a membranaceous sub- 
staiiee, which, as in niothei-i>f-peai I 
siielN. ins ilie figure of the ma- 
dreporeT The following zoophytes 
yields nearly Ihe same results;— 
Madrepora taxeienlaris. 
Afillepora eeliulosa. 

-ra«eialls. 


— I^iineata, 


Ills lji]ipiiris. 

Tlje following subslnnees, 
by iMerat-tiiiillot, belong to this class ! 
fiom tbrir eoinposition, though it is* 
dilfieiilt to say wiint are the spcclM 
ol roophvtfs mhii'h were analyzed. 
Itv reif rurnf, he probably meant the 
portfwnta noltilis, though flint sub- 
slaiM'e i>« know ii> from llatchett'i 
armivsis, to contain also some phos¬ 
phate :— 

White Red ArtirnlateJ 


. 

eoial. 

coral. 

coralline. 

Carbonate 
of lime 

60 

53-5 

49 

Animal 

matter 

50 

46*5 

51 


100 

llMJ-0 

100 


3. When the inadti-pora polpmor- 
pha is steeped in weak nitric acid, 
its shape continues unchanged ; there 
remaining a tough membranaceous 
siibslaneo of a wiiite colour and 
opaque, filled with a transparent' 
jelly. The acid solutiou yields a, 
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tslight predpitate of phtisphate of 
lime, yrhen treated with aiiiinonia, 
and carbonate of aniitionia throws 
down a copious precipitate of car¬ 
bonate of lime. It is rnmposed, 
tlicretore, of animal substance, partly 
in the state of jelly, partlv in that of 
membrane, and hardened by car¬ 
bonate of Uiiie, togctlier with a little 
phosphate ol lime. 

Fiustra /oltncen, treatc'? in the 
same manner left a fineU letimlated 
inemlirane, which imssckscd Htc pro¬ 
perties Ilf coagulated alluiineii. Tlio 
solution contained a little phosphate 
of lime, and sielded abundance of 
carbiiiiate of lime wlieii tieated with 
the alkaline cm lionates. The coral- 
hiia ttpuithn. tre.ited in tiie same 
manner, Yielded the same eonstitueiits ; 
witii this dilTerence, that no phos¬ 
phate of lime could be detected in 
the fresh Voralline, but tiie soluliou 
ol bill lit corraline yielded traces of it. 
The iris ochraern exhibits tiie same 
phetioinena, and is funned of tiie 
same constituents. When diosnived 
in Tveak nitric .irld, its colouring 
matter falls in the state of a tine red 
powder, neitlier .soluble in nitric nor 
I iniiiiatle acid, nor changed by them: 

whereas the tingeing matter of the 
I tuhipora muaica is destroved by these 
analysed j acids. The branches of tins iris are 
divided by a series of knots. These 
knots are cartilagineons bodies con¬ 
nected together hy a membraneous 
coat. M'’itiiin this coat there is a 
conical cavity filled with the eai-thy 
OP corraline matter; so that, in the 
recent state, the brandies of the iris 
are capable of considerable motion, 
the knots nnsw’cring the' purpose of 
joints. See Coral. 

Air. Hatchett analysed many species 
of sponges, but found them all aiinilar 
In their eom(>ositlon. The spon^la 
eaneellata, oculata, infandibuli/or- 
mis. palmata, and offidnalia, may be 
mentioned as specimens* They con¬ 
sist of gelatine, which they gradually 
give out to water, and a thin brittle 
membraneous substance, which pos¬ 
sesses the properties of coagulated 
albumen. 

ZUNDERERZ. Tlader ore. 
ore of silver. 
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])lsides tlie systems of mutual instruction invented .ind pro- 
iiiiilgated by M. M. Jjancaster and Hcli, and which serve for 
the c'jieap instruction of the cliildren of the poor, another 
system has been invented, and generally adopted, within the 
last twenty years, throughout the Bi^tish Empire, for the 
instruction of children belonging to the middling and upper 
F6r the introduction and perfection of this latter 
s>stcm, the world is indebted to the perseverance of Sir 
Uicliard rhiUips ; who, in 17^8, for the purpose of render¬ 
ing it practical, undertook the publication of a series of 
J'ilcmcntary ISi^'oks, the plan of which is identified with his 
legitimate principle of conveying instruction. 

He calls it the iNTEuitocATiVD System, and, as distin¬ 
guished from the desultory and mechanical systems in 
general use, also confers on tt the title of the Thin'king, or 
Intellectcal System. He assumes no originality of dis¬ 
covery, but merely claims a new and extended application' 
of ail old and recognised principle in Education. For ex- 
ample, ever since Arithmetic has been taught In Schools, 
tb^ method has been first to dcvclope' a lule, and then 
icquirc the Pupil to woik Problems in subserviency to that 
rule. It would obviously, he says, be absurd, to pretend to 
I erfect a young peison in Aiitbmetic by merely directing 
him to commit the iTiles to memory, and then assuming that 
he had become a proficient. The more rational plan has 
been to require the Pupil to learn the rule, and then to 
exercise him on its sense and application by a variety of 
questions ; in preparing the answers to which, he is obliged 
to think for himself, and to work, so to speak, in the science 
of which it is proposed he should acquiie a practical know¬ 
ledge. By these means. Arithmetic has always been taught 
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with success, and few persons have learned this science at 
Sclioul, who, in conserjuence of the Practical method of 
teaching it, arc not better acquainted with its elements than 
with any other parts ol their School learning. 

The improvement, therefore, which Sir Richard Phillips 
has m.ide, has been to extend the same principle to various 
branc'uvs of Knowledge ; and, indeed, to all the subjects of 
liberal Education which it is cust<!fbiaiy or desirable to intro- 
dueo into Schools of cither sex. With this view he has 
produced a seiies of Elementary Books, by which the Pupil 
is enabled to w'oik at the subject of Study, just as in Arith¬ 
metic. lie has etlectcd iiis purpose by means so simple and 
unassuming, as to create no feeling of surprise j nevertheless, 
they are such as completely cfl'cct the design, by R^Appy 
combination of the scveial parts to the end. Thus be has 
produced very supeiior ti;.\t-jiooks in Natuial Philosophy, 
Idistoiy, Geography, Classical Literature, ^c. See. and, in 
gome cases, he lias adopted standard works for 'J'bxt-Books, 
as the Old and New Testament, Gilford’s abridgfitniant of 
Black stone, Robinson’s Histories, Murray’s English Gram¬ 
mar, fkc. ike. adapting to each his own working or practical 
system. 

The System itself consists of MiscellanctJus Questions, 
Exercises, and Experiments, referring to diflerent passages 
in the Text-Books, sometimes simple or applicable to a 
single fact, and at other times <^omplicated and applicable to 
various facts and principles scattcicd throughout the Text- 
Book. This series of mingled questions generally extends to 
about five hundred in number; and the Pupil is required, as 
a private exercise, to furnish an answer to each question in 
his own phraseology. The <|ueslions are purposely mingled, 
and arc not in the order of the Text, with a view to compel 
the young Student to turn over and examine every part of 
the Text-liook ; with which, it is presumed, he must and 
will become familinr, long before he has answered the whole 
of the five bundled questions. 

A thorough acquaintance with the Text-Book is, of course, 
giraultaneousiy accompanied by a familiar acquaintance with 
the science treated of in the Text-Book ; while the constant 
exercise of wilting the answers to the questions, necessarily 
improves the Pupil in the important arts and practice of 
Spelling, Grammar, Thinking, and Composition. 
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But the System would be incomplete and impracticable if 
it ended at this stage ; for the questions would often perplex 
the Tutor while they exercised the Pupil, and would require, 
on the part of the former, a more intimate knowledge ot the 
contents and arrangement of the several Elementary Text- 
Books, than could leasonably be expected. The whole 
system, therefore, is perfei^ted, dovetailed together, and ren¬ 
dered practical, by means of printed Keys, dr answei*s, to 
the several sets of questions for the use and reference of the 
Tutor j who, by their means, is enabled to examine the 
answers with promptitude, and verify their correctness. 
These Keys, for the use and convenience of Tutors, render 
the System complete, and adapt the subjects and sciences 
to all- Seminaries of Education, without creating' any solici¬ 
tude or trouble to the Tutor. 

The same principle of requiring the. Student to work at 
the subject of Study, has led Sir Richard Phillips to invent 
and pub*i‘*h Iwo sets of outline Maps, and of projections of 
Maps,’the filling up of which, by the Pupil, renders him 
more perfect in the details of Geography, within a few 
months, than he could become in as many years by the mere 
reading of booj^s. As a further and very important auxiliary, 
with reference at once to Moral and Intellectual improve¬ 
ment, he has also ini’entcd two Register Books, for School¬ 
masters and Governesses, by which they are enabled to 
record, from day to day, the conduct and improvement of 
every one of their pupils, and exactly balance their good and 
bad conduct at tlie end of every half year. 

The facility which the new System has afforded, of teach¬ 
ing the various liberal sciences, has enabled schools of all 
destriptions to introduce them, as parts of every ordinary 
codrse of education ; and thus the great mass of the English 
People are now initiated in branches of knowledge, the mere 
names of which were not understood by the same description 
of persons thirty years ago. 

The system having become general and popular, has of 
course been injured in the opinions of unwary persons, by 
clumsy imitators, by whom, the principle and practice not 
being understood, their questions have been arranged in the 
exact order of the te.\t; and, consequently, as the mere 
echoes of the text, involve no exercise of the mind, which is 
the sole object of the System} while quantity has been con- 
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sidercd by these parties as a substitute for quality, and they 
have multiplied the questions beyond the power of the pupil 
to answer them in the limited time devoted to single objects 
of Study. 

The Tkxt-Uooks used in this System are indicated in the 
following list, and the cases are distinguished in which the 
questions arc united in the same binding, or sold separately. 
'I'he Keys may be had in a volume, or separately, as is most 
aj^iveablc to the 'J’utor ; and that no commercial difliculty 
may interpose or obstruct the free circulation of these works, 
the best allowance is made on numbers, that is usually 
made on Genuine Editions of School Books. 


J'.nglish Hrammar and Composilion, 


A PRAC'nt'AL CiKAMMAR of the KNfJLISH P^ANGlTAfiE, 
nccnnipainieil l)y iiiinicrous exercises in the Accitlcnce anil Kiilivs of 
Siiitax, with a Series of One Thousand Exercises and Four Iluitdred 
(Jnestions. By the Rev. IJ. Bi.air, 3s. L'd. 


The ELFAIENTS of ENGLISH COAIl>OSrriON. serving as nii 
easy guide to the practiie ot writing the Englnsii Language with 
precision and elegance. By 17. Iuvino, LL.D. 7s. L'd. 


FIVE HrNDRKn QUh:STIONS and EXERfJISES on MUR¬ 


RAY'S Ahririgenieiit ami iMUKRAY’s Ktiglisli GRAMMAR; also, 
on IRV'lNCi'ii ELEMENTS ot EAglibh Composition. By Jambs 
Ajiaik. Is. 


MODELS of JUVENILE LETTERS, on familiar and evcry-ilay 
Snbjexts; to which are suhjuiiied, nunicrom tSets uf Tojuvs Jar the 
ICjrrdse of PujMif with .some examples of familiar French and 
Italian Letters, and uf Commercial Letters. By the ilevi D. 
Blaiu. 4s. 


Religion and Morals. 


FIVE HUNDRED QUESTIONS (without ^niwers) on the 
Books, Facts, and general IJoctrines, of the OLD TESTAMENT, 
By the Rev. S. Barkow. Price Is. with 13 as 12. 

FIVE HUNDRED QUESTIONS (without ^rntuu^s) on the 
various Books, Fact.s, and leading Doctrine.s, of the NEW TESTA¬ 
MENT. By the llev. S. Barrow. Is. with 13 as 12, 

A fJRAMMAll of S.XCRED HISTORY, consisting of asuceinct 
and popul.ar View of all the Facts in the OLD and NEW TESTA¬ 
MENT; with Questions, By Mn.s Huxoall. 4s. 

2 D 
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Geography, 

A GRAMMAR of GENERAL (JEOGHAPHY, containing the 
Elements of Geography niul Pr«*blcms oa the Use of the Globes, 
with 1200 Quest i<nis and Exercises \ ivLth Maps and Views, liy the 
Rev. J. (lOLDSMlTlf, .‘Is. <id. 

A GRAISIMAR of IIRITISH GEOGRAPHY, in the four Quarters 
of the World.; or State of the Bbitiih EMi’iitii in the present 
>ear, with seven Maps, 100 Viftws, and .'iOO Questions. By the Rev. 
J. Goldsmith, Os. O'd. hound. 

'llic (lEOCJRAPHK AL and ASTRONOMICAL COPY-BOOK, 
Part I. Consisting of Seventeen Outline Majis of the Quarters and 
principal (Countries in the World, including ancient Maps, with tlie 
Solar System and fixed Stars, for the puipose of being filled up by 
Junior Classes of Students, b'd. 

- - -Part JI. Consisting of the Lines of Latitude and 

Longitude, from the same set of Maps, designed to be filled up by 
Senior Classes of Students. 3s. fid. « 

A (.I'iOr.RAPIlK’AL and ASTRONOMICAL ATLAS, corro- 
spaiidiiig^jii »i/e with Ibe J>i:mv CoI•Y-BooK^. By the Rev. J. 
GoLoftMiTii; O's. plain, and 8s. coloured. 

GftLDSMI'JTrs LARGE ROYAL GEOfiRAPHICAL and 
ASTKONOMICAI. COPY-BOOKS, Part I. and II. at 5s. (id. 

The KOVAli^^TLAS, consisfing of Geognaphicnl M.aps and 
Ast/oiiouiical l*io.jectioiis, with niunerous Problems on Maps, and 
on their Constnictiou, being the only w'ork of the kind j plain 12s. 
coloured 15s. 

Ilisiory. 

A GlLXMMAR of HISTORY, Ancient and Modern j arranged in 
such manner that the leading facts may be committed to memory, 
and accuinpanieil by Questions ami Exercises. By John Robinson, 
D.l>, With Maps and a Chart. 3s. Gd. 

A COURSE of ANCIENT HISTORY; comprising the History ol 
the World, from tlic Creation to the Age of Churlemaguc, forming, 
with the following M'ork, a complete course of Universal History ; 
by the same. Price 7s. 

A COURSE of MODERN HISTORY, from the Age of Cliarlc- 
magiie to the Accession of George the Fourth, exhibiting a View of 
the Rise, Progress, llevobitioiis, and Public Events, ot the various 
Nations of the World. By the same. 7s. 

HlTiVIE and SMOLLF/IT’s HISTORY of ENGLAND Abridged, 
9s. ; and 500Questions ad.iptcd to it, at Is. 

ONE THOUSAND QUESTIONS, deduced from Robinson' 
Akcikkt and Modern History; price Is. 

FIVF* HUNDRED QLTRSTIONS, deduced from Goldsmith’s 
History of England. By JameI xIdair, is. 
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Astronomy. 

A GRA^IMAR of the KLKMENTS of ASTRONOMY. By T. 
Si^riKL. With 40 Ivngravin{;s and Questions. i)s. 6'd. bound. 


General Knowledge. 

BLATK’s UNIVERSAL PKEC^EWim; being a General Gram- 
n\.'ir (»f Arts, Si iciioes, mid useful Knowledge. With fiOO Qiies- 
Ituns, forniiiig the most jiopiil.ir and useful ScliooUUook iii,/.hc 
Language; 15tli edition. Price 5s. 

Tlic BOOK of 'rUADES ; or Library of the ITsefiil Arts, in which 
every Tr.ide illustiated Mitli a separate Engraving; and its his¬ 
tory, utility, presi’iit state, advantages, and disadvantages, fully 
described; with 50U (jueslions. Price lUs.6'd. in ml or klyp. 

Arithmclic. 

The AIlITir.ME'ru; of HEAL LIFE and BUSINESS. By the 
Rev. .T. Jo\cE. dd. 

A KEY to 13riT(), for the use of 'J’eachers; to whichTs sub¬ 
joined a System ot Mental Arithmetic. Us. Gd. * 

Natural Philosophy. 

An EASY GRA:M.MAU of NATURAL and EXPEUIIMENTAL 
PIIILOSOI'IIY, on the Plan of GoUNiiiitli's Graiiiiimr of (rcogra- 
]di^, mid Roliiiisoirs Graniiiiar of History, and designed as a Prac- 
Ikm! Eleoieiiliii\ Book, to siiiijHify the .Stiiily of Pliilosopliy in 
Schools mid I^'cturc Rooms, with 50U Questions. A new Edition. 
By the Rev. D.wiu Bl.V)r. 6's. 6'd. 

Classical Studies. 

A (IRAMMAR of CLASSICAL LITERATURE; or. Scholar’s 
Key to the Study ot the Latin and (ireek Authors, coaiprismg a 
complete and comprehensive view ot Ancient (rKOOUAPiiv, Biouua- 
PHY, My'iiiOi.oov, Maxxcbs, C'os’io.ms, and Ax’riijurnES; with 
500 prunuscuous Questions fur examination. 8s. bound. 

Book-keeping. 

The ELEMENTS of BOOK-KEEPING, by Single and Doable 
Entry; comprising several Sets of Books, arranged according to 
present Practice, and designed for the Use of Schools. To which 
IS annexed, an Introduction cn Merchants* Accounts, with en¬ 
graved Specimens, and Questions on the whole. By Jambs Morri- 
SON, in 8yu. 7s. Gd. half-bound. 
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tShui l-huml, 

UNIVKIl'^At, STKNOGTlArHY; or, a Compli tt* and IVactiral 
System of Sliort-hand. Hy VVili-iam Mavok. 7s. GVl. 


Art nf Drawing. 

The ELEMENTS of DllAAVIXtr; or, the Art of Djiawivo 
’lour A AJastkr; coinnuMiciii}; ivilli the siiiij»l«‘st I-'orms, aiul 
a ’ll hn:; to Illstorieal Desij^fii'* <iiul coloured lJ!l^(J^capes. By 
GtoROK II vMir>T«\, Esq. ll. 7s liali-hound. 


ONE HUNDKED AM> TWENTY EXAMPLES of lUTlAL 
.St'ENEllY, cali'iilated to f.inlilatc the practice ol Drawing Land¬ 
scapes from Nature. By J. C. Naj cks, Es»|. 


ONE HUNDRED AM) SIXTY EXAMPLES of ANIMALS of 
every Species, in various Attitudes, ’ ‘ed to confer freedom 

and accuracy of execution in this i- « branch of Art, By 

11. B. CTialox. E.sq. IDs. ';d. 


4# 


English Laws and Constitution. 


GIFFORD’S BLACTvSTONR; being Blaclxstone’s (’onunentaiics 
on the Laus .md Uoiistitiihon ot England, aliridtred, inoderni/cd, 
and iidapteii to I'rte- use ot Stinlent-s, and to the Uppei* Forms of 
.Scl\<Miis. By .1. (tikl-'ouii, Es(|. late one of his Majesty’s Justioes of 
the Peace tor ^luldlcsex, Surrey, 14s. 


Foreign Languages. 

The FRENCH ’IVORD-BOOK ; or. First Step to the French 
Language, lettigaii Easy Spelbng-book, and Vocabulary of three 
’ thousand words, hy M. L’Ajiuc Bo.ssut. Is. 

Tlu* FRENCH PHRASE-BOOK ; or, Key to French Conversa¬ 
tion,' containing the Chief Idioms of the French Language, and 
serving as a Sequel to the French Word-book, By M. L’Ahre 
Bossit. Is. 

The FIRST FRENCH and ENGLISH GRAMIMAR, containing 
every thing essential, and nothing superHuous. By M. L’Abu£ 
Bossirr. 2s. h’d. 

FRENCH and ENGLISH EXERCISES, with Syntactical Rules 
and Corresponding Examples, supplementary to the First French 
Grammar. By M. L’Aiiuk Bossur. ds. 

The ITALIAN WORD-BOOK, or First Step to the Italian T^n- 
guiigp, oil the plan of the French Woi-d-booh. By Al. L’Abbk 
Bossvt. Is. 
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The ITA[.I.VN PIlilASK-nO(lK, s, rviii- as a Key to Italian 
Idioms and Cnincrs ition. Jiy the same Author. Is. 

^riu* IiA’riN \V< )Kl.)-TJOOKj or X’iist Stop to the Latin Laiiguoj^e* 
By the s.iiiio. Is. 

The LATIN rnJl.\SK-BOOK, or follcctiorr of Idioms and 
('oUo<iuios ot the Latin Ton^^uo. Jly the same. Is. 

Schoolmaslers* Assistant Books. '' '' 

> ■> , 

I'he SCIIOOIArASTEll’s IlEGISTr.il of the Good and Rad 
Goiidm t, of his se\eriil Pupils fur half-a-\oiir; applicable to Study, 
Moral ('oiidui’t, and Behaviour. Is. 

'J'lie (U)VERNESS’.s llEfilS'lTai of the Good and Bad O^iidiict 
of the se\eriil Pupils up''"’ .Instruction tor half-ii-year. Both by 
the Kcv. Davio lii..4iR. • 

The tutor's KEY to S<ne*. i Sets of Questions eontaintd in 
the Senes ot Books published i ;i the Plan of the *lrit«rrojrative 
Sy.steni, foriiiirif^ a praciiral (iuide to that complete course of weful 
and liberal Education. Price hs. tid. 

1. Blair’s Universal Preceptor. 

2. (iohlsinith’s Biitisli Geography. 

Barrow on the New 'JV.staiuent. 

4. Sriuire’s (ir.iiiimiir of Aslionoiny, 

u. Adair, on (iohlsmitli’s Kni;liUid. 

a. (i(ddsinitb’s General (ieoirrayliy. 

7. The Grammar ol Medicine. 

8. Ailair, on Muria>'!> Giammar, and Irving's Elements of 

Cniiiposition. 

n. Ro))iiisoii’s (Jrammar of Universal History, 

10. Baiiow, on till'Old Testament. 

11. Blair's Grammar of Natural Philosophy, 

12. Rinidull’s Grammar of Sacred History. 

lt‘1. Blair'.s Emrlish Grammar. 

I J. Morrison’s Book-keeping. 

ir). Ciillord’s Blackstone. 

1(>. Rohlnsoii’s Ancient and Alodcrn History. 

17. Book of Trades. 

18. Kobiiison’s England. 

19. Johnson's Grammar of Classical Literature. 

N. B. This volume perfects the IxTEBnocATORY System, and 
qualities Tutors to introduce the whole of its subjects into their 
Seminaries, u ithout any previous preparation or study. 

Either of the Keys sold separately, at 9d. or is, each. 



PUBLIStlED BY 

Sill RICIlAllI) PHILLIPS AND Co 


SlIu0trat(tr 

BISZiSS, ^'ESTiLSIMIENTS, 

AND 

COMMON PIlAYER-BOOKS', 

Of aU Sixrsj and adapted to JSihles in all Langvaget 


BIBLES, 'witlj 265 Enp^ravings. 

TES'r AMENTS, with 07 Jhigravii]g«. 

^ COMMON PRAYERS, W'ilh49and 65ISngravings. 

The OXFORD, the CAMBRIDGE, and KING’* 
PRINTER’S EDITIONS, 

Of nil siized Bilv-'- ^s, Teslaments, and Common Prayers, illustrated 
with ihe number of Engravings above specilled, from Drawings 
by Craig, after Paintings of the great Masters, have just been 
puhlislied, and may be scon, in various Bindings, at the Shops of 
all re])ectabie llookM'llers and Stationers. 

BIBLES OF THE liARGE OCTAA^A 
Size, Illustrated with 2G5 Engravings, may be had at SOj. Bound 

BIBLES IN SMALL OCTAVO, 

Also, with 211 Engravings, at 15s. Bound. 

BIBI.ES IN DUODECIMO, 

With 241 Engravings, at 10#. Bound 

POCKET BIBLES, 

With 169 picked Engravings, in one Volume, at 20s. in Morocco 

TESTAMENTS in DUODECIMO, 

CThe Edition used in Schools), with 97 Engravings, at 4t 
COMMON PRAYER-BOOKS, 

S2rao. and 24mo. 

With 49 or G5 Euffravings, at from 4#. 6d, to 10#. 6d, 
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HUME A^D SMOLLETT’S 

HISTORIES OF ENGLAND 


AMKIDREn, AND CONTINUED TO 

THE CORONATION OF GEORGE THE FOURTH. 


BY JOHN ROBINSON, D.l). 

RECTOR OF CLIfTON, IN WESTMORELAND, 

And one of his JMtijesty’s Justices of the Peace for the Counties of 
Westmoreland and Cumberland, 


In VJvio. illuntrated with 140 Engravhif'x, 

Al'Tr.R TUF MOST I’.VMOUS PICTURES OF THE BRITISH SCHOOL. 
Piice 9s. bound in sliecp, or’on Royal Paper with proofs, 15s. 


AUhoujjh Ilmnc and Smollett arc rccoj^iscd as our standard 
Historians, yet their worhs were never before adapted to the rising 
generation ; but an equal recommendation of this Volume will be 
the graphic Illustrations from the celebrated l^aintings of 'West, 
Mortimer, Noithcote, Copley, Pyne, Rjigaud, Hamilton, Serres, 
l*oci>ck, I’jton, Devis, and others, whose fine and sjJrited designs 
have been effertually transferred to the Work, as well as copies of 
Houbraken’s Heads of the Sovereigns, and Portraits of our great 
Statesmen and Commanders. 
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PUBLIC CllAllACTEKS 

OF ALL^NATIONS, 

Consisting of autlicntic Biographical Particulars of neaily 

TllUEF TIIOCSAND LIVING PUBLIC MEN, 

In every VV aJk of Life in all Civilized Nations 

__ 3 

lit> ll^rep very thick Vt>luracs, royal 18nio 
Illustrated with 15G engraved PortrailB, 

Price 2/, 2s, in boards. 


I’his V\'urk is in the form of Debrett's Peerage and Baronetage, 
but It tieats only ot Men and Woinen celebrated by (liejr Talents, 
Actions, or Writings; and whose names occur in the Political, 
Scienlilic, and Literary History of the Times; such as Soyekbions, 
Princes, Statesmen, Legislators, Professional Men. (Civil 
and Military,) Philosophers, and Public Writers. 

The work has been several years in preparation, and recourse 
has been had to the most authentic materials, foreign and domes¬ 
tic ; while the editors have often been aided by valuable private 
communications. The spirit of party has been avoided, aud the 
several characters have been exhibited in exact accordance with 
their own principles and rule of action. 


N.B. As only a limited number of copies have been printed, 
early appUcaUona are respectfully recommended. 
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1 HE UNIVERSAL TRAVELLER, 

Coiiluinlns^ (he Popular Features and Contents of the bert 
fiTASDAHD MODERN TRAVELS, 

In tl’.o Four Quarters of the World 

Ijy SAMUKL PRIOR, ESQ. 

In a lai‘p;e and clost^ly-printofl Volume. l2mo. Illustrated with 
100 Price 10^. 0(/. in red or blue, 

or l2jr. elegaiuly Bound 


The Tictrcis, nf which (ha Subslanrc U ffiven tn this^EotUtne^artf 


KrROPK. 

Von Ruck's Mdiway 
HoikU'i‘'(I ll's Iceland 
Tli()ji»|i''Oii**. Swediii 
C.iii's RtiUic 
Poilei's Russia 
Bncsko's G('oi (;i:i 
Clarke's Russia, Sic, 

■ - Turkey, &c. 

The Rhine 
Neale's (^erni.tny 
Biiglil’s Hiiiig;ary 
Ltiinnistic’s FiHiice 
Maiihew'a Portugal 
Jacob's Spain 
‘ CliaicaubiianiPs Greece, 
ASIA. 

Porter's Persia, ficc. 
Koriei's Persia, Ac. 
Frazer's Himalas 
Valeiiliii’s India 
ChateniibiianrPs P.'ilestine 
Clarke's Palestine 
Macartney's China 
Titsiiigh's Japan 


llaflii's’ Java 
All 1 ’. >’» Ar.ibia 
Davy's Ceylon. 

AFRICA. 

For bin’s Egypt 
Lcigb'h Egypt 
I Hel/.oni’s Egypt 
Lyon's Norik Africa 
niirekli.iidl's Nubia 
BowdiLch's Ashaniea 
Salt's AhySSIII 1,1 
Hiiicliell's South Africa 
All Bey’s Morocco. 

AMERICA. 
Schoolcraft’s Lukes 
Howison's Caiiad.!, Ac. 
Eearon's United States, ftc. 
Wiight's United Slates, Ac. 
Humboldt’s South America 
Koster’s Brazil 
Luccuek's Brazil 
Helm's Boenos-Ayrei 
Vidal's Buenos-Aylei 
Buenos Ayres and Chili. 
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THE ANECDOTE LIBRARY, 


CON\SlSTIXa OP 

, * 

TWO THOUSAND FIVT. HUNDRED OF THE T^IOST INTEnESTINg 
anecdotes; biographical and historical. 

Being the largest Collection ever printed in a single Volume, and 
five times ihure than ever before were assembled in any separate 
Work. 


By the EDITOR of the VOCAL LIBRARY. 

** An Anecdote brars the tame relation to history and biography that an 
epigram bears to an ejne or a pnjverb to a moral 'discouise.”—Jddison, 

**Aiiecdutis coi respond in literature with the sauces, the savoury dishes, 
and the sareeto^^s of a splendid banquct.”^5'u‘/(. 

^rice lOi. Cd. bound in red or blue; and l'28« elegantly bound. 


THE VOCAL LIBRARY, 

t' 

OF 

TWO THOUSAND ONE HUNDRED SONGS, 

Being the Itjrgest Collection of Alotlern Exulish, Scottish, and 
Irish Soxgs, ever printed in a single Voltiiue. Selected from 
the best Authors, between the Age of Siiarrpsaue, Joxson, 
• and Cowley, and that of Dibdin, Wolcot, and Mooag. 

I would rather have written Glover's Song of * Hosiers Ghost,* than Uie 
Annals of Tacitus.**—‘A'Aeridan. 

** Give me the maldng^f the National Ballads, and I care not who inakdA 
tte Laws .'*—Lord Chtibauit 

fa One thick and closely prh*bBd Volume, square l9mo. doable 
Coliimus, pPtce 10s. Od. hound iu red pr blue; or iSs. elegancy 
hound. 






